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nicliaU'ly  alU-r  !-i».  ii.  ini-ort  (I!.  Suuf/niucnin  I*nr^^^.  var.  vaiic;ratiim  Watxni,  :>\  in 
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l.')l.  I."i2.  tilr.,  to  l'.":},  oarli  nninbov  having;  lioen  by  a^riilont  }tusl.(>(1  forward,  llins  not 
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NOTES   FROM   THE  JOURNAL  OF  A  BOTANIST  IN  ^ 
EUROPE. 

BT  W.  G.  FARLOW,  M.D. 

PART     r .       SWEDEN. 

Sweden,  and  especially  Upsala,  is  a  sort  of  botanical  Mecca, 
and,  indeed,  no  one  who  has  occasion  to  travel  in  the  north  of 
Europe  would  willingly  refrain  from  visiting  the  tomb  of.  Linnteus. 

I  reached  this  country  by  way  of  Copenhagen,  which  fine  city, 
as  well  as  Hamburg  I  was  obliged  to  hurry  through,  taking 
merely  a  glimpse  of  the  Botanical  and  Zoological  Gardens.  From 
Copenhagen  I  crossed  over  to  Malmoe  in  Sweden,  and  took  the 
train  to  the  old  university  town  of  Lund,  where  the  distinguished 
algologist,  Agardh,  is  professor,  as  was  his  father  before  him.  The 
town  is,  indeed,  old  and  primitive  :  and  from  the  astonishment  of 
the  natives  one  would  suppose  that  1  was  the  first  American  ever 
seen  there. 

A  pretty,  but  to  me  decidedly'  unintelligible  chamber-maid 
managed  after  a  while  to  understand  that  1  wanted  a  room. 
Unfortunately,  there  was  no  lock  to*  the  door,  and  servant  after 
servant  entered  the  room  without  going  through  the  ceremony  of 
knocking,  and  inspected  me  and  my  luggage.  At  length,  a  waiter 
appeared  who  spoke  a  little  German  and  from  him  I  learned  that 
Prof.  Agardh  was  in  the  city.  With  a  porter  to  carry  my  large 
package  of  alga3,  I  made  m}^  way  to  his  house,  before  the  door  of 

Entered,  according?  to  Act  of  Congress.  In  the  year  1874,  by  the  Teabody  Academy  OF 
Science,  in  the  Ortlcc  of  the  Librarian  of  iJougr^i^B  at  Washington. 

AMER.  NATURALIST,  VOL.  VUI.  1  (1) 


2  MOTES   FBOM  THE   JOURNAL   OF  A  BOTANIST  IN  EUROPE. 

which,  and  in  the  entries,  juniper  twigs  were  spread,  a  universal 
custom  in  Sweden.  I  found  the  professor  at  home  and  expecting 
me.  In  personal  appearance  he  is  tall,  and,  as  they  say,  aristo- 
cratic looking  (in  fact  he  is  called  "Lord  Agardh"  by  the  stu- 
dents) ;  he  has  bright  twinkling  eyes  and  a  white  mustache.  He 
speaks  and  writes  English  remarkably  well.  He  is  a  member  of 
the  Reichstag,  and  so  goes  to  Stockholm  in  the  winter.  His  herba- 
rium, with  the  exception  of  the  largest  species,  is  in  his  private 
house.  The  larger  specimens  are  kept  at  the  building  in  the  new 
botanical  garden.  An  examination  of  the  specimens  I  had 
brought  was  preluded  by  an  invitation  to  take  a  glass  of  Cognac 
and  soda-water,  a  favorite  beverage  in  this  region.  My  valise 
being  unpacked,  we  set  to  work.  Amongst  the  lot  were  several 
plants  new  to  him  from  America,  and  some  entirely  new,  particu- 
larly' amongst  my  Oregon  and  California  species ;  but  this  is  hardly 
a  proper  time  to  notice  new  species.  He  seemed  to  be  particu- 
larly interested  in  a  specimen  of  Pikea  Cali/omica,  which  plant  he 
had  never  seen,  although  he  had  himself  added  other  members  to 
the  genus.  A  Chordaria  from  Oregon,  supposed  by  Agardh  to  be 
new,  I  have  since  discovered,  from  an  examination  of  the  Ruprecht 
collection  in  St.  Petersburg,  to  be  C.  abietina  of  Ruprecht,  still 
unpublished. 

The  botanical  department  of  the  university  is  under  the  direc- 
tion of  Professor  Agardh,  assistant  Professor  Areschoug,  nephew 
of  the  professor  of  the  same  name  at  Upsala,  and  Dr.  Berghen, 
privat'docent^  who  has  more  especially  studied  mosses  and  was 
associated  with  l*rofcssor  Theo.  Fries  of  Upsala  in  his  Spitz- 
bergen  journey.  Dr.  Areschoug  speaks  very  little  English,  but 
delightfully  slow  German.  Dr.  Berghen  speaks  both  English  and 
German.  He  is  going  to  New  Zealand  next  year,  and  is  to  return 
by  way  of  California. 

The  old  botanical  garden  opposite  the  cathedral  is  now  changed 
into  a  pleasure  ground.  The  new  garden  is  yet  in  its  infancy, 
but  the  hot-houses  are  on  a  scale  not  to  be  seen  in  any  American 
university.  It  seems  strange  to  me  that  in  these  cold  northern 
countries,  among  a  comparatively  poor  people,  the  universities 
are  provided  with  gardens  and  hot-houses  which,  if  they  belonged 
to  most  American  universities,  would  be  considered  something 
wonderful.  In  fact,  except  in  Berlin  and  Munich,  I  have  seen 
no  garden  in  Germany,  so  far  as  the  hot-houses  are  concerned. 
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equal  to  those  at  Lnnd.  Near  the  entrance  of  the  garden  is  a 
brick  building  containing  a  lecture  room,  laboratory,  and  herba- 
rium. In  passing  through  the  hall  a  most  decided  and  congenial 
aroma  of  seaweed  was  perceived.  It  appears  that  Professor 
Agardh  keeps  a  woman  pretty  constantly  employed  in  soaking  out 
and  mounting  rough-dried  specimens.  During  my  visit,  she  was 
engaged  on  a  lot  of  algje  sent  by  Dr.  Ferd.  Miiller  of  Australia, 
and,  as  I  entered  the  room,  she  was  fishing  up  a  specimen  of  Pha- 
celocarpus  Lahillardieri,  In  this  building  are  kept  large  specimens 
of  Ecklonia,  Macrocystis,  Durvillaja,  etc.,  several  feet  long, 
mounted  on  very  thick  card-board.  That  is  certainly  the  only 
way  of  getting  an}'  idea  how  such  plants  really  look. 

Lund  lies  in  the  large  plain  of  Sarnia,  with  mountains  visible  in 
the  distance.  This  is  decidedly  the  most  fertile  part  of  Sweden, 
and  the  grain  crop  is  very  large.  I  made  an  excursion  with  Dr. 
Berghen  to  a  place  called  Vogelsang,  made  classic  by  the  visits 
of  Linnaeus.  The  meadows  and  knolls  were  very  beautiful  with 
centaurese  and  orchids,  and  farther  off  one  could  see  the  grain 
fields  brilliant  with  the  usual  amount  of  poppies,  chrysanthemums, 
and  bachelor's  buttons,  the  characteristic  "  com- weeds"  of  Europe. 

From  Lund  to  Stockholm  is  a  rather  long  journey,  particularly 
if  one  has  lately  been  travelling  in  Germany.  The  botanists  of 
Stockholm  were  all  away  for  the  vacation.  So,  after  visiting  the 
museum  and  galleries,  which,  although  good,  are  not  remarkable, 
and  enjoj'ing  for  a  day  or  two  this  picturesque  and  agreeable  city 
and  its  surroundings,  1  went  on  to  Upsala,  in  the  slowest  train  I 
ever  saw.  Upsala  is  not  so  beautifully  situated,  but  is  in  most 
respects  more  interesting  than  Lund.  The  number  of  students  is 
fifteen  hundred,  three  times  as  great  as  at  Lund.  Many  of  the 
students  are  poor  and  are  obliged  to  spend  the  vacations  in 
Upsala,  only  returning  home  at  the  completion  of  their  studies. 
They  are  divided  according  to  the  nations  or  provinces  of  Sweden, 
each  of  which  has  a  club  house,  that  of  the  Stockholm-nation 
being  the  finest.  Each  nation  has  also  a  lot  and  monument  in  the 
cemetery,  and  most  of  the  students  who  die  at  Upsala  are  buried 
there,  as  it  is  a  long  journey  to  some  of  the  provinces.  In  fact, 
Americans  who  judge  of  European  distances  from  Great  Britain 
and  Germany  are  astonished  at  the  size  of  Norway  and  Sweden. 
Professor  Schubler  of  Christiania  told  me  that  it  was  half  as  far 


4  NOTES   FROM  THE   JOURNAL    OF  A  BOTANIST   IN   EUROPE. 

from  Christiania  to  the  northernmost  point  of  Norway  as  from 
Cbristiania  to  Rome. 

On  my  arrival  I  called  at  once  on  the  venerable  Professor  Fries. 
I  found  him  at  home,  surrounded  by  his  children  and  grand- 
children, assembled  to  celebrate  his  seventy-eighth  birthday.  Only 
one  of  his  family  was  absent,  a  son  who  lives  in  Florida.  He 
welcomed  me  warmly,  and  regretted  that  he  was  too  feeble  to  show 
me  Upsala.  He  spoke  German,  but  so  slowly  that  it  was  difllcult 
to  follow  him.  His  daughters  spoke  English ;  the  youngest,  who 
is  unmarried,  very  well.  He  wears  the  traditional  long  black  coat 
and  skull-cap,  and  has  the  venerable  appearance  and  benign  ex- 
pression, which  is  shown  in  the  photograph  of  himself  and  the 
amiable  Madame  Fries,  which  I  remember  in  Professor  Gray's 
collection.  Professor  Fries  directed  me  to  the  college  building 
where  his  son  resides,  and*  told  me  that  he  would  be  glad  to  act  as 
my  escort  in  Upsala.  The  way  to  the  laboratory  was  through 
very  classic  grounds.  Just  back  of  the  castle  is  the  Library,  Car- 
olina llediviva,  with  an  avenue  to  the  right  leading  to  the  Obelisk 
and  the  Cathedral.  Here  are  some  fine  trees,  and  it  has  been  the 
favorite  walk  of  many  distinguished  professors.  Back  of  the 
library  is  a  large  grove  with  a  cemetery  in  which  are  buried  Wahl- 
enberg  and  Thunberg.  In  the  grove  and  cemetery  are  a  number 
of  Runic  monuments,  and  through  the  centre  of  the  grove  runs  a 
broad  avenue  to  the  laboratory,  in  the  second  story  of  which  sev- 
eral of  the  professors  have  suites  of  rooms.  Not  finding  Professor 
Fries  at  home  1  called  again  the  next  morning. 

The  younger  Professor  Theodore  Fries,  stout  and  robust,  and 
not  the  least  like  his  father  in  personal  appearance,  kindly  oflered 
to  be  ray  guide  in  the  city.  The  situation  of  Upsala  is  bleak  and 
even  dismal,  a  single  hill  on  which  stands  the  cathedral,  castle 
and  university  buildings,  in  the  midst  of  a  wide  plain.  The 
cathedral,  an  ancient  brick  structure,  has  no  great  claims  to 
beauty,  but  is  chiefly  interesting  on  account  of  the  tombs  and 
relics  contained  in  it.  The  tomb  of  Gustav  Vasa  is  the  lion  of 
the  place,  but  to  all  naturalists  the  tomb  of  Linnaeus,  of  black 
marble  with  a  medallion,  is  the  chief  attraction.  The  design  is 
simple,  and  in  striking  contrast  to  the  elaborate  sculptures  sacred 
to  the  memory  of  some  very  noble  but  now  completely  forgotten 
individuals.     In  front  of  the  cathedral  is  a  promenade  respected 
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by  the  inhabitants  as  the  favorite .  resort  of  the  professors.  The 
promenade  ends  at  the  library,  the  first  of  the  university  buildings, 
back  of  which,  and  separated  from  it  by  a  grove  in  which  are 
stones  with  curious  Runic  inscriptions,  is  a  large  building  con- 
taining the  university  laboratories.  Close  by  is  the  Botanical 
Garden,  where  strangers  are  shown  Linnaeus's  myrtle,  which  is  still 
kept  alive  for  the  purpose  of  supplying  travellers  with  relics.  In 
this  way  the  more  valuable  mementoes  of  Linnaeus  are  preserved 
from  the  ravages  of  curiosity  hunters.  In  the  hall  of  the  herba- 
rium building  is  a  marble  statue  of  the  father  of  botany,  in  a 
sitting  posture,,  by  Bystrom.  The  expression  of  the  face  is  ex- 
tremely beautiful,  but  unfortunately  not  very  much  like  Linnteus, 
if  we  arc  to  trust  the  portrait  at  Stockholm,  which  was  considered 
an  excellent  likeness.  Professor  Areschoug,  best  known  by  his 
algological  writings,  resides  close  to  the  garden.  He  is  a  rather 
short,  thick-set  man,  and  in  his  method  of  study  is  decidedly  Ger- 
man. His  collection  of  microscopic  preparations  of  algae  is  large, 
and  the  preparations  are  beautifully  mounted. 

Linnaius'  city  house,  at  the  old  Botanic  Garden,  is  still  to  be 
seen,  nearly  unaltered,  but  it  contains  no  relics  of  its  distinguished 
owner.  There  are  some,  however,  at  his  country  house  at  Ham- 
marby,  five  miles  from  town,  and  in  the  little. building  near  it  which 
contained  his  herbarium  and  museum.  A  good  idea  of  these  and 
of  all  the  souvenirs  of  Linnaeus  is  to  be  had  from  a  series  of  fif- 
teen small  photographs,  with  an  accompanying  sheet  of  letter 
press,  which  were  published  a  few  years  ago,  and  are  still  on  sale. 
The  collection  was  advertised  at  the  time  in  most  of  the  botanical 
journals,  is  not  expensive,  and  could  readily  be  obtained,  I  pre- 
sume, by  those  who  would  be  interested  in  these  memorials.  A 
visit  to  Upsala  is  incomplete  without  an  excursion  to  the  tombs  of 
Thor,  Frei  and  Odin,  three  mounds  a  short  distance  from  the 
town.  To  make  the  scene  more  impressive,  the  Swedish  urchins 
roll  over  and  over  down  the  mounds  for  a  slight  gratuity.  At  a 
restaurant  near  by,  one  is  also  expected  to  drink  mead  out  of 
horns  mounted  with  silver  and  inscribed  with  the  names  of  princes 
and  nobles  who  drank  heavily  from  them  in  da^'s  of  yore. 
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BY   C.    HARTE   HERRI  AM. 


L     SOUTH    CAROLINA. 

The  town  of  Aiken  is  situated  in  the  dry,  sandy  "  Pine  Barrens  " 
of  southern  South  Carolina.  It  is  a  great  resort  for  invalids  (es- 
pecially for  those  suffering  from  pulmonary  diseases),  the  climate 
being  dry  and  healthful.  It  is  the  highest  point  on  the  Charles- 
ton railroad,  having  an  altitude  of  over  six  hundred  feet,  and  there 
are  no  streams  or  swamps  in  the  vicinity.  There  is  no  water  near 
excepting  an  exceedingly  small  stream  which  flows  into  a  little 
pond  two  miles  distant,  the  outlet  of  which  empties  into  several 
larger  ponds  between  Graniteville  and  Langley,  five  and  eight 
miles  west  of  the  town. 

Tlio  woods,  which  consist  mainly  of  pine  trees,  abound  with 
bright  green  lizards  (Anolius  Carolinensis) ^  which,  like  the  cha- 
meleon, possess  the  power  of  changing  their  color  to  a  greenish- 
yellow  and  a  dark  reddish-brown.  There  is  also  another  species 
of  lizard  {Scleroporusundulatua)^  which  somewhat  resembles  the 
'*  horned  toad"  of  our  western  plains  ;  it  is  longer,  however,  and 
more  slender  and  its  throat  and  the  sides  of  its  belly  are  of  a  bright 
metallic  greenish-blue  color.  Both  of  these  species  run  about  on 
old  logs  and  rail  fences  and  seem  to  take  especial  delight  in  climb- 
ing among  the  fragrant  jessamines  {Gelsemium  semjyervirens) ^ 
which  are  very  abundant  in  some  parts  of  the  woods.  When  dis- 
turbed they  generally  take  to  some  tree,  which  they  climb  with 
astonishing  rapidity;  the  back  of  the  latter  species  so  closely 
resembles  the  bark  as  to  be  scarcely  distinguishable  from  it. 

To  the  entomologist,  Aiken  may  prove  a  more  fruitful  locality 
than  to  the  ornithologist,  since  there  are  many  bright  colored  and 
beautiful  species  of  butterflies ;  but  even  these  lose  their  attrac- 
tions when  compared  with  the  endless  varieties  and  curiously 
formed  species  of  Coleoptera.  One  species  of  the  latter  in  partic- 
ulai:  {Phanceus  camifex)  reminds  us  of  the  Brazilian  beetles  ;  it  is 
about  three-quarters  of  an  inch  long,  is  of  the  brightest  green  color, 
and  has  a  large  reddish  violet  shield  on  the  fore  part  of  its  back, 
out  of  which  grows  an  immense  horn  that  hangs  over  the  bade. 
(6) 
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Now,  after  having  given  the  readers  of  the  Naturalist  a  gen- 
eral idea  of  the  locality,  I  will  proceed  to  consider  my  more  par- 
ticular friends,  the  birds. 

Arriving  at  Aiken  on  the  14th  of  March,  I  commenced  collecting 
on  the  same  day,  and  remained  there  three  weeks,  during  which 
time  one  hundred  and  fifty- three  specimens  were  prepared.  Owing 
to  the  unusual  tardiness  of  the  season,  many,  and  in  fact  most,  of 
the  spring  birds  had  not  arrived  up  to  the  time  of  leaving.  About 
the  14th  of  March,  I  found  the  yellow-rumped  warbler  (Dendroeca 
coronata)  very  abundant :  on  the  17th  the  pine-creeping  warbler 
(Z).  pinus)  first  made  its  appearance,  after  which  time  it  was  quite 
common ;  it  was  very  appropriately  named  the  pine-creeping  war- 
bler, as  I  never,  except  on  one  occasion,  saw  it  alight,  even  for  an 
instant,  on  anything  but  a  pine  tree  ;  here  it  would  sit  by  the  hour 
and  warble  out  its  sweet  song.  On  the  21st,  I  heard  a  delicate 
chirp  above  my  head,  and,  looking  up,  saw  a  small  bird  on  the 
top  of  one  of  the  tallest  pine  trees ;  it  was  too  high  to  be  recog- 
nized, so  I  shot  it,  and  found  to  my  great  delight  that  it  was  the  * 
yellow-throated  warbler  {D.  Dominica).  The  black  and  white 
creeper  {Mniotiita  varia)  was  seen  on  the  18th,  from  which  time 
afterwards  it  was  common.  A  few  Maryland  j^ellow-throats  (Geo- 
tJdypis  trichaa)  arrived  on  the  31st,  but  were  not  numerous.  The 
hermit  thrush  (Turdus  PcUlasii)  and  the  robin  (Planesticus  migra- 
torius)  were  quite  plentiful  when  1  arrived.  Mocking  birds  (Mi- 
mus  polyglottus)  did  not  become  numerous  until  about  the  25th, 
after  which  time  they  ''  fairly  filled  the  air  with  their  rich  medley 
of  inexhaustibly  varied  notes,  the  singers  leaping  in  restless 
ecstasy  from  branch  to  branch,  with  drooping  wings  and  spread 
tail,  or  flitting  from  thicket  to*  thicket  as  they  sang."  I  observed 
but  one  cat-bird  ( Oaleoscoptes  Carolinensis)  and  that  was  on  the 
4th  of  April ;  the  brown  thrush  or  long-tailed  thrasher  (Harpo- 
rhynchus  rufus)  was  very  common  on  and  after  March  19th. 

I  shot  a  pewee  or  phoebe  bird  {Sayomis  fuscus)  on  the  15th, 
after  which  time  they  were  often  seen.  Our  common  kingbird,  or 
beebird  {Tyranmis  Carolinensis)  arrived  on  the  4th  of  April, 
when  it  immediately  commenced  its  usual  noisy  abuse  of  all  the 
other  species,  both  large  and  small,  especially  the  former.  On 
the  22d,  I  shot  one  blue-headed  vireo  (Vireo  solitarius)^  which  was 
the  only  one  seen  ;  the  white-eyed  vireo  ( V,  Noveboracensis)^  how- 
ever, was  quite  common  on  and  after  the  27th,    The  great  Carolina 
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wren  {Tliryothorus  Ludovicianua)^  though  a  resident,  was  first  ob- 
served about  the  27th,  after  which  time  its  pleasant  song  was  often 
heard.  The  blue-gray  gnatcatchers  (Polioptila  coerulea)  arrived 
on  the  2l8t,  and  soon  became  very  common;  the  ruby-crowned 
kinglets  {Regulus  calendula)  appeared  on  the  same  day,  and  were 
equally  numerous.  Rough-winged  swallows  {Stelgidopteryx  serri- 
pennis)^  in  large  numbers,  arrived  about  the  22d.  Hawks  of  all 
kinds  were  rare ;  one  fish  hawk  (PandiQn  Carolinensis)  was  ob- 
served at  Langley's  Pond  eight  miles  below  here,  and  occasionally 
a  Buteo  was  seen  sailing  above  Aiken,  but  too  high  for  the  spe- 
cies to  be  determined.  Bluebirds  {Sialia  sialis)  >vere  quite  plenti- 
ful and  were  probably  resident ;  they  commenced  nesting  about  the 
1st  of  April,  as  did  the  blue  jays  and  Carolina  chickadees.  I  shot 
one  loggerhead  shrike  (Collurio  Ludovicianus)  ;  this  species  was 
quite  rare.  The.  common  yellow  bird  {Chrysomitris  tristis)  was 
occasionally  met  with,  and  the  pine  finch  (C  pinus)  was  very 
abundant.  Chipping  sparrows  (Spizella  social  is)  were  very  plenti- 
ful, as  were  the  field  sparrows  (S.  pusilla)^  song  sparrows  (Melo- 
spiza  melodia),  white-throated  sparrows  {Zonotrichia  albicoUis), 
black  or  common  snowbirds  {Junco  hyemalis)^  and  the  bay-winged 
bunting  (Pooecetes  gramineus). 

The  following  is  a  list  of  the  birds  observed  at  Aiken,  South 
Carolina,  between  March  14th  and  April  5th,  1873. 

Tardus  Pallasii  Cab.  (Hermit  Thrush),  abundant.    9  spns.  procured. 
Planesticus  migratorius  Linn.  (Common  Robin),  common. 

Mimus  polyglottus  Boie  (Mocking  Bird),  arrived  about  March  25tb,  common.    I  spn. 
Gileoscoptes  Carolinensis  Baird  (Cat  Bird),  arrd.  AprU  4,  rare. 
Sialia  sialis  Baird  (Bluebirtl).  abundant.    2  spns. 

lieguhis  calendula  Licht.  (Ruby-crowned  Kinglet),  arrd.  Mar.2l8t,  abundant.   6  spns. 
Polioptila caarulea Sclat.  (Blue-gray  Onatcatchcr) , arrd.  March  2l8t,  common.   4  spns. 
Lophophanes  bicolor  Bonnp.  (Tufted  Titmouf*^),  very  numerous.    12  spns. 
Parus  Carolinensis  Aud.  (Carolina  Chickadee),  common.    4  spns. 
Sitta  Carolinensis  Gmelin  (White-bellied  Nuthatch),  not  common.    2  spns. 
Sitta  pusilla  Latham  (Brown-headed  Nuthatch),  rare.    2  spns. 
Ccrthia  Americana  Bonap.  (Brown  Creeper),  raUier  common.    2  spns. 
Tliryothorus  Ludovicianus  Bonap.  (Gt.  Carolina  Wren),  not  common.    2  spns. 
Geothlypis  trichas  Cab.  (Maryland  Yellow-throat),  not  common.    1  spn. 
.    DendrcecacoronataGray(Yellow-rumped  Warbler),  very  common.    8  spns. 

Dendroeca  plnus  Baird  (Pine-creeping  Warbler) , arrd.  March  17,  common.    18  spns. 
Dendrceca  Dominica  Baird  (Yellow-throated  Warbler),  March  2l8t,  rare.    1  spn. 
Stelgidopteryx  serripennis  Baird  (Rough-winged  Swallow),  arrd.  March  22,  common. 

2  spns. 
Vireo  Noveboracensis  Bonap.  (White-eyed  Vireo),  arrd.  March  27,  very  common.    3 

spns. 
Vireo  solitarius  Vielll.  (Blue-headed  Vireo),  arrd.  March  22,  rare.    1  spn. 
CoUnrio  Ludovicianus  Baird  (Loggerhead  Shrike),  rare.    1  spn. 
Chrysomitrls  tristis  Bonap.  (YeUowbird),  not  common.    2  spns. 
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Chrysomitris  plnne  Bonap.  (Pine  Finch),  very  abundant.    9  spna. 

Pocceteti  gramineus  Baird  (Bay-winged  Finch),  common.    3  Bpns. 

Zonotrichia  albicoUis  Bonap.  (Wliite-throated  Sparrow),  abundant.    0  spns. 

Junco  hyemalis  Sclat.  (Snowbird),  common.    2  epns. 

Spizella  pusilla  Bonap.  (Field  Sparrow),  common.    2  spns. 

Spizella  socialis  Bonap.  (Chipping  Sparrow),  common.    2  spns. 

Melospiza  metodia  Baird  (Song  Sparrow),  common.    2  spns. 

Melospiza  palustris  Baird  (Swamp  Sparrow),  rather  common.    1  spn. 

Cardinalis  Virginianus  Bonap.  (Redbird),  common.    6  spns. 

Pipilo  erythrophthalmus  Vieill.  (Chewink),  common.    3  spns. 

AgelseuB  phooniceus  Vieill.  (Rgd-winged  Blackbtrt}),  not  common.    1  spn. 

Stumella  magna  Sw.  (Meadow  Lark),  not  common. 

Cyannra  cristata  Sw.  (Blue  Jay),  common.    4  spns. 

Corvus  ossifVagus  Wilson  (Fish  Crow),  not  common. 

Tyrannus  Carolinensis  Baird  (King  Bird),  arrd.  April  4,  common.    1  spn. 

Sayomis  Aiscus  Baird  (Pewee),  common.    5  spns. 

Coryle  alcyon  Boie  (Belted  Kingllsher),  rare. 

Plcus  villoftus  Linn.  (Hairy  Woodpecker),  rare.    1  spn. 

Picus  borealis  Vieill.  (Red-cookaded  Woodpecker),  rare.    1  spn. 

Sphyropicus  varius  Baird  (Yellow-bellied  Woodpecker),  common.    4  spns. 

Melanerpes  erythrocephalus  Sw.  (Yellow-bellied  Woodpecker),  not  common.   1  spn. 

Colaptes  auratus  Sw.  (Yellow-shafted  Flicker),  common.    2  spns. 

Hjrpotriorchis  columbarius  Gray  (Pigeon  Hawk),  rare.    1  spn. 

Tinnunculus  sparverius  Vieill.  (Sparrow  Hawk),  not  common.    1  spn. 

Cathartes  aura  Illig.  (Turkey  Buzzard),  common.    1  spn. 

Cathartes  atratus  Lesson  (Black  Vulture),  not  common. 

Zensedura  Carolinensis  Bonap.  (Common  Dove),  common.    2  spns. 

Ortyx  Virginianus  Bonap.  (Common  Quail),  abundant.    1  spn. 

Butorides  virescens  Bonap.  (Green  Heron),  not  common.    1  spn. 

iEgialitis  vocilbrus  Cassin  (Kildeer),not  common. 

Philohela  minor  Gray  (American  Woodcock),  rare. 

Tringoides  macularius  Gray  (Spotted  Sandpiper),  not  common. 
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BY  DR.  C.  C.  PARRY. 
No.   1. 

Having  been  connected  with  the  exploring  expedition  of  Captain 
W.  A.  Jones  into  Northwestern  Wyoming  during  the  past  season 
(1873),  the  botanical  results  have  proved  of  such  unexpected  in- 
terest that  I  have  obtained  the  permission  of  Captain  Jones  to 
anticipate  the  more  detailed  official  report  by  preparing  for  imme- 
diate publication  a  brief  sketch  of  the  general  botanical  features 
of  the  region  passed  over,  with  notices  of  rare  plants  and  descrip- 
tions of  new  species  collected  on  the  route. 

Fort  Bridger  to  Camp  Brown.  Leaving  the  point  of  rendez- 
vous at  Fort  Bridger  on  the  12th  of  June,  our  route  followed  a 
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northeasterly  course  over  Green  River  ba^n,  thence  skirting  along 
the  southern  spurs  of  the  Wind  River  range.  The  main  conti- 
nental divide  was  crossed  at  South  Pass.  From  this  point  fol- 
lowing a  more  direct  northerly  course  we  reached  Camp  Brown 
in  the  Wind  River  valley  on  July  1st. 

The  chief  botanical  interest  on  this  portion  of  our  route  was 
comprised  in  the  many  suggestive  associations  with  the  early  dis- 
coveries of  Nuttall  nearly  forty  years  previous.  Though  this 
route  has  been  repeatedly  traversed  by  exploring  parties,  lying 
in  fact  on  the  well-beaten  track  of  western  emigrant  travel  pre- 
vious to  the  construction  of  the  Pacific  Railroad,  not  a  few  of  the 
plants  then  collected  and  described  have  remained  up  to  this 
time  desiderata  in  herbaria. 

Unusually  copious  spring  rains  previous  to  our  journey  had 
freshened  the  vegetation  of  these  usually  arid  tracts,  so  that  our 
necessarily  slow  and  tedious  marches,  encumbered  by  a  heavily 
laden  wagon  train,  were  enlivened  (at  least  to  the  botanist)  by 
unwonted  verdure.  Even  the  repulsive  "  sage  plains"  and  '*  grease 
wood"  flats,  so  monotonous  and  forbidding  to  the  ordinary  trav- 
eller, yielded  up  unexpected  treasures  of  rare  plants.  Among 
these  the  evanescent  annuals  were  in  great  profusion,  including 
Cleome  axirea  Hook.,  CaJyptridium  roseuni  S.  Watson,  (Enothera 
Andina  Nutt.,  (Enothera  scapoidea  Nutt.,  Astragalus  Geyeri  Gray, 
Astragalus  pictus  Gray,  Choinactis  Douglasii  H.  &  A.,  Plantago 
Patagonica  J  acq.,  Gilia  inconspicua  Dougl.,  and  Oxytheca  dendro- 
idea  Nutt.  In  the  moist  grassy  valley  of  Little  Sandy  were  also 
found  quite  abundantly  Capsella  divaricata  Walp.  and  Gentiana 
humilis  Stev.,  heretofore  overlooked  by  collectors  in  this  region. 

Of  perennial  plants,  serving  somewhat  to  relieve  the  prevalent 
and  monotonous  growth  of  Artemisia^  Tetradymia  and  Linosyris^ 
comprising  what  is  popularly  known  as  "wild  sage,"  and  the 
equally  forbidding  Chenopodiaceous  shrubs  confounded  under  the 
common  term  of  "  grease- wood,"  may  be  noted  several  species  of 
Astragalus  including  A.  Purshii  Dougl.,  A.  lotifloms  Hook,  A. 
glareosus  Dougl.,  A.junceus  Nutt.,  and  now  collected  for  the  first 
time  since  Nuttall's  original  discovery,  A.  pubentissimus  Nutt. 
and  A.Jlavus  Nutt.,  the  former  a  not  uncommon  roadside  plant, 
and  the  latter  quite  abundant  along  the  margins  of  dry  water- 
courses, at  the  foot  of  steep  clay  buttes. 

On  gravelly  knolls  adjoining  Green  River  still  another  inter- 
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esting  Nuttallian  plant  was  rediscovered,  Tanacetum  Nuttallii 
Torr.  &  Gray,  and  growing  in  close  proximity  with  this  was 
found  Vesicarta  Alpina  Nutt.,  both  probably  near  the  original 
station  of  Nattall. 

Nearly  everywhere  over  this  district  in  exposed  situations  we 
meet  with  Eriogonum  ovalifolium  Nutt.,  forming  dense  silvery 
cushions,  its  close  globular  heads  of  flowers  exhibiting  a  great 
variety  of  tints  from  pure  white  to  dark  brown.  Almost  equally 
abundant  on  gravelly  slopes  also  occur  Aplopappus  acaulis  Gray, 
and  Astragalus  simplicifoUus  Gray,  presenting  a  neat  cpntrast 
of  colors  in  their  bright  yellow  and  blue  flowers,  resting  in  mats  of 
dark  green  and  silvery  foliage. 

Quite  constantly  associated  in  growth  with  Astragalus  Jlavus 
Nutt.  is  a  showy  asteroid  plant  with  large  white  flowers,  disposed 
in  flattened  summits  surmounting  the  dull  colored  tomentose  leaves. 
This  plant,  according  to  Or.  Gray,  is  closely  allied  to  or  perhaps 
identical  with  the  Xylorhiza  villosa  Nutt.  (Aster  Xylorhiza  Torr. 
&  Gray).  In  view  of  the  discrepancy  in  many  respects  between 
this  plant  and  that  described  by  Nuttall,  Dr.  Gray  has  thought 
proper  to  characterize  it  as  a  new  species.  Aster  Parryi. 

Among  other  plants  worthy  of  note  in  this  district  may  be 
enumerated  Delphinium  Menziesii  DC,  Sisymbrium  junceum 
Bieb.,  Viola  Nuttallii  Pursh,  Cymopterus  montanus  Nutt.,  Cym- 
aptenis  Fendleri  Gray,  Antennaria  dimorpha  Nutt.,  Artemisia 
pedatifida  Nutt.,  Phlox  longifolia  Nutt.,  Phlox  canescens  Torr.  & 
Gray,  Castilleia  parvijlora  Bpng.,  Pentstemon  humilis  Nutt.,  and 
Gilia  puiigens  Benth. 

On  reaching  the  higher  ground  forming  the  eastern  rim  of  the 
Green  River  basin,  whicli  leads  by  an  easy  pass,  at  an  average  ele- 
vation of  seven  thousand  feet  above  the  sea  level,  from  the  Pacific 
to  the  Atlantic  slope,  the  prevalent  desert  growth  gives  place  to 
a  vegetation  partaking  of  a  sub-alpine  character.  This  district 
comprises  the  botanical  localities  designated  by  Nuttall  as  *'  dry 
and  lofty  hills  in  the  central  range  of  the  Rocky  Mountains." 

Here  accordingly  we  again  come  within  the  range  of  these  early 
discoveries  in  re-collecting  such  choice  plants  as  Draha  Alpina  L., 
var.  densifolia^  Lepidium  montanum  Nutt.,  Trifolium  Andinum 
Nutt.,  Trifolium  gymnocarpon  Nutt.,  Astragalus  campestris  Gray, 
Oxytropis  lagopus  Nutt.,  and  Phlox  bryoides  Nutt. 

Here  also  we  meet  for  the  first  time,  probably  near  its  south- 
eastern   limits,  the    interesting  Lewisia   rediviva  Pursh.     This 
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becomes  much  more  abundant  farther  north  in  the  Wind  River 
valley,  and  we  were  thus  afforded  an  opportunity  to  observe  this 
plant  through  its  flowering  and  fruiting  stages,  extending  from 
the  latter  part  of  June  to  the  middle  of  July.  After  this  latter 
period  its  matured  capsules  are  detached  and  blown  away,  leaving 
no  trace  of  the  plant  exposed  to  view,  till  the  following  spring 
develops  the  rosette  of  radical  leaves,  by  which  the  Indians  are 
guided  in  procuring  their  supplies  of  this  palatable  and  nutritious 
root.  Recent  attempts  have  been  made  to  introduce  this  showy 
plant  into  our  gardens,  where  it  would  prove  quite  an  acquisition. 

Shrubbery  is  here  represented  mainly  by  liosacece^  including 
Amelanchier  Canadensis  Torr.  &  Gra}-,  Potentilla  fruticosa  L., 
Purshii  tridentata  DC,  Eibes  cereum  Dougl.,  but  we  look  in  vain, 
in  apparently  favorable  localities,  for  the  forms  so  well  known  in 
the  mountain  range  farther  south  in  Colorado  of  Eibes  deliciosus 
Torr.,  Cercocaiyxis  parvifolius  Nutt.,  or  Jamesia  Americana  Torr. 
&  Gray. 

The  scanty  pine  growth  includes  chiefly  Pinus  flexilis  James, 
with  an  occasional  clump  of  Abies  Douglasii  Lindl.,  and  Jiniiperus 
Virginiana  L. 

The  southeastern  spurs  of  the  Wind  River  range  present  a  suc- 
cession of  steep,  grassy  slopes  agieeably  interspersed  with  pine- 
clad  ridges.  Through  numberless  channels  the  mountain  streams 
collect  their  summer  tribute  of  melted  snow,  and  cleave  their  way 
to  the  lower  valleys  through  deep  gorges,  disclosing  in  steep  mural 
faces  the  structure  and  succession  of  the  underlying,  highly  in- 
clined, rocky  strata.  The  lower  undulating  slopes,  forming  the 
natural  divides  between  the  numerous  watercourses  tributary  to 
the  main  valley  of  Wind  River,  form  irregular  ridges  often  pre- 
senting smooth  tabled  summits,  bedded  with  rich  grasses  inter- 
spersed with  gaily  colored  flowers.  Conspicuous  among  the  latter 
are  the  bright  golden-yellow  heads  of  Balsamorhiza  ITookeri 
Nutt.,  and  Balsamorhiza  sagittata  Nutt.,  growing  promiscuously, 
the  close  similarity  of  their  flowers  being  euriousl}^  contrasted 
with  their  diverse  foliage  ;  even  in  the  latter  case,  however,  a  ten- 
dency to  assimilate  (perhaps  due  to  hybridization)  is  occasionally 
observed,  in  which  the  sharply  hastate  leaves  of  the  latter  species 
are  irregularly  gashed  to  resemble  forms  of  the  other.  Besides 
these  everywhere  obtrusive  forms,  we  may  also  note  as  character- 
istic of  this  district  Geranium  Fremontii  Torr.,  Arenaria  congesta 
Nutt.,  Arenaria  Hookeri  Nutt.,  Astragalus  campestris  Gray,  Oxy- 
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tropis  campestris  L.,  Lupintis  sericeus  Pursh,  Hedysarum  Mack- 
enzii  Rich.,  Eriogonum  flamim  Nutt.,  and  Calochortus  Gunnisoni 
Watson.  On  all  the  high  rocky  ridges  of  this  section  a  charming 
variety  of  Phlox  Douglasii  Hook,  is  met  with,  forming  close,  flat- 
tened cushions,  and  a  profusion  of  pure  porcelain-white  fragrant 
flowers. 

Along  the  borders  of  streams,  with  the  prevalent  willow  growth, 
we  find  Betiila  occidentalis  Hook.,  Alnus  incana  Willd.,  and  in  the 
larger  valleys  Elceagnus  argenteus  Nutt. 

On  the  steeper  mountain  slopes,  before  alluded  to  as  presenting 
an  agreeable  alternation  of  meadow  and  woodland,  the  smooth 
grassy  expanses  of  the  higher  elevations,  reaching  an  altitude  of 
nine  thousand  feet  above  the  sea  level,  reveal  a  distinctly  subal- 
pine  vegetation.  We  accordingly  here  encounter  such  well  known 
forms  as  Saxifraga  nivalis  L.,  Eritrichium  aretioides  DC,  Pole- 
monium  confertum  Gray,  Lloydia  serottna  Reich.,  while  appar- 
ently more  distinctly  characteristic  of  this  particular  range  we 
note  Townaendia  spathulata  Nutt.,  Townsendia  scapigera  D.  C. 
Eaton  and  Bupleurum  ranuncidoides  L. 

In  the  wooded  districts  Pinus  flexilis  is  irregularly  mingled  with 
Pinus  ponderosa  and  Abies  Douglasii^  while  Pinus  ccmtorta  forms 
the  almost  exclusive  growth  of  the  interior  ridges  and  alpine 
valleys.  .After  passing  the  first  series  of  steep  ridges,  which  gen- 
erally present  an  abrupt  escarpment  towards  the  main  axis  of  the 
range,  the  interior  valleys  are  spread  out  in  the  form  of  irregular 
basins,  bordered  by  deep  pine  woods.  •  Within  these  timbered 
recesses  we  occasionally  encounter  small  grassy  parks,  or  alpine 
bogs  occupied  by  a  close,  clumpy  growth  of  willows.  Through 
these,  course  clear  mountain  streams  generally  hidden  from  view 
by  overhanging  vegetation.  During  the  season  of  melting  snow 
in  the  early  summer  months,  these  meadows  frequently  conceal 
treacherous  bogs  greatly  impeding  travel,  while  small  ponds  and 
occasional  permanent  lakes  are  not  infrequent.  In  this  variety  of 
surface  exposure,  limited  in  every  direction  by  irregular,  rocky 
ridges,  variously  set  otT  with  extensive  snow  drifts,  we  have  all 
the  conditions  of  a  most  attractive  mountain  flora. 

We  accordingly  find  here  in  somewhat  confused  association  the 
following  plants : — Draha  Alpina  L.,  Lupiniis  cvespitosus  Nutt., 
Hedysarum  boreale  Nutt.,  Astragalus  Alpimis  L.,  Oxy tropis  cam- 
pestris L.,  Oxy  tropis  viscida  Nutt.?  (or  a  species  near  it),  Sedum 
stenopetalum  Vh.j  Sedum  rhodarUhum  Gray,  Actinella  grandijlora 
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T.  &  G.,  Antennaria  dioica  L.,  Senecio  Ixigens  Rich.,  Kalmia 
glauca  L.,  Synthyris  plantaginea  Benth.,  Mertensia  panicvlata 
Dougl.,  Oilia  nudicaulis  Gray,  Androsace  septentrionalia  L.,  Prim- 
via  Parryi  Gray,  Gentiana  humilis  Stev.,  Phacelia  sericea  Gray. 

In  succeeding  articles  the  flora  of  the  Owl  Creek  range  and  of 
the  high  mountain  district  between  the  Big-Horn  and  Yellowstone 
basins  will  be  noticed. 


ANIMAL   LIFE  OF  THE    CUYAMACA   MOUNTAINS. 

BY  DR.  J.  G.  COOPER. 


When  collecting  at  San  Diego  Bay  in  the  spring  of  1862, 1  much 
regretted  that  the  severe  floods  of  that  noted  season  so  broke  up 
the  roads  into  the  mountains,  that  I  could  not  get  up  to  them  with 
J;he  necessary  materials  for  making  a  full  collection  of  the  animals 
and  plants.  I  then  supposed  that  the  greater  moisture  and  large 
forests  of  the  mountains  would  favor  the  existence  of  numerous 
species  as  yet  uncollected  within  the  Union,  if  not  entirely  new. 
I  was  disappointed  in  not  flnding  more  of  them  near  the  coast,  and 
attributed  their  absence  to  the  barrenness  of  the  country,  and  want 
of  trees,  essential  to  many  species.  I  supposed  also  that  some  of 
the  Mexican  or  Lower  Californian  species  said  to  be  found  near 
the  boundary  must  exist  there. 

My  late  trip  through  the  mountains,  has,  however,  satisfied  me 
that  the  animals,  like  the  plants,  are  comparatively  few  in  species, 
and  mostly  of  northern  forms.  It  is  possible  that,  somewhat  later, 
stragglers  from  Lower  California  might  appear  among  birds  and 
insects,  but  I  was  then  so  near  the  end  of  the  spring  migration, 
in  this  latitude,  that  no  common  visitors  are  likely  to  have  escaped 
notice.  As  to  the  non-migratory  animals,  they  have  evidently  been 
rendered  very  scarce  by  the  want  of  water  over  most  of  the  range, 
even  in  early  spring  and  in  an  average  rainy  year  like  the  past. 
Those  that  drink  could  find  water  in  the  fall  only  at  intervals  of 
ten  to  twenty  miles,  where  they  must  fall  an  easy  prey  to  the  In- 
dians who  live  at  these  localities. 

The  birds,  reptiles,  insects  and  mollusca,  are  however  less  de- 
pendent on  a  water  supply  than  mammals,  as  the  former  can  obtain 
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enough  from  rain  and  fogs,  while  the  lower  classes  frequently 
remain  torpid  during  unusual  droughts.* 

The  mammals  seen  were  very  few.  The  grizzly  bear  (or  perhaps 
a  difTerent  species  called  the  cinnamon  bear)  is  said  to  occur 
rarely.  The  skunks,  the  most  frequently  noticed  of  the  small 
camivora,  did  not  make  their  presence  known,  and  I  heard  ten 
years  ago,  that  the  dry  seasons  preceding  had  nearly  exterminated 
them  in  the  low  country.  The  other  small  camivora  are  still  more 
scarce,  their  usual  prey,  the  Rodentia,  having  disappeared. 

Wild  cats  are  not  rare  about  the  highest  peak^,  and  a  skin  I  saw 
was  only  a  young  of  the  common  Lynx  rufus,  var.  maculatus.  I 
heai*d  formerly  of  long-tailed  spotted  cats  being  found  in  these 
southern  ranges,  but  if  the  Felis  eyra  or  Felts  onza  have  ever 
reached  them  by  crossing  the  deserts  eastward,  they  have  become 
'  now  exceedingly  scarce,  through  starvation  or  from  being  hunted. 
Cayot^s  {Canis  latrans)  are  scarce,  and  I  heard  nothing  of  foxes. 

Of  Rodents,  the  almost  universal  Spermophilus  Beecheyi  was  so 
scarce  in  the  mountains,  that  I  saw  only  two,  both  near  streams  at 
four  thousand  feet  altitude.  They  are,  however,  common  near- 
river-beils  along  the  coast,  though  less  so  than  formerly.  I  saw  a 
small  spermophile  near  Julian  which  may  have  been  S.  lateralis^  or 
a  new  species,  obtained  by  me  at  Fort  Mojave. 

The  largest  of  our  tree  squirrels,  found  on  the  San  Bernardino 
range  {Sciurus  le2)orinus)^  is  absent,  as  well  as  all  its  arboreal 
allies.  I  saw  none  of  the  numerous  and  destructive  murine  bur- 
rowers,  nor  any  bats,  but  a  longer  residence  might  furnish  these  in 
some  spots.  Of  the  Hare  family  I  saw  only  a  few ;  Lepus  Calif  or- 
nicus  in  the  foot-hills,  and  L.  Auduhonii  once  about  two  thousand 
feet  up.j 

Deer,  requiring  much  water,  are  very  scarce,  while  the  moun- 
tains are  too  rough  for  the  antelope,  and  too  much  wooded  for  the 
mountain  sheep,  though  both  of  these  may  occur  not  far  away. 

On  account  of  the  scarcity  of  carnivorous  animals,  certain  kinds 

♦  The  complete  drying  up  of  the  streams  from  this  range,  at  times,  is  shown  by  the 
absence  offish.  Trout  and  sticklebacks  are  found  no  nearer  than  Warner's  Pass  fifteen 
miles  north  of  San  Felipe  at  the  head  of  San  Luis  Key  river. 

t  The  finding  of  Lagomys princepi^  the  '*  Little  Chief  Hare,'*  by  Mr.  Gal4),  on  a  moun- 
tain  in  Lower  California  ten  thousand  feet  high  and  near  the  boundary  line,  is  a  prob- 
lem in  zoology  not  easily  solved,  as  this  animal  could  not  have  reached  there  from  the 
north  under  the  present  climatic  conditions,  since  it  does  not  come  lower  down  on  the 
Sierra  Nevada  in  latitude  39'  than  six  thousand  feet  (see  Proceedings  of  the  Academy 
of  Natural  Sciences,  FhUadelphia,  18G8). 
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of  small  and  prolific  species  become  ver}'  abundant  after  one  or 
two  rainy  j'cars.  Hares  and  rabbits  may  then  be  seen  by  hun- 
dreds at  a  time,  and  the  California  quail  as  well  as  other  resident 
birds  show  the  same  rapid  increase  in  such  3'ears,  when  food  is 
abundant.  Two  very  dry  years  preceded  this,  and  consequently 
all  these  animals  had  become  quite  scarce.* 

Birds.— or  these  I  give  a  list,  witii  such  notes  as  seem  requisite.  [Tliose  marked  t 
were  uot  found  by  me  in  the  lower  country  from  January  to  May,  18fi2.]  Turkey  buzzard 
{CiUhfirteM  aura),  chiefly  seen  near  base  of  mountains;  prairie  falcon  {F.polyagrun)^ 
seen  once  or  twice;  sparrow  hawk  {Tinnunculu*  «/>arrcrtu«),  quite  common;  sharp- 
shinned  hawk  {Accipiter  J\tscus)^  not  rare;  brown  hawk  (Buteo  insignatus)^  very  com« 
mon  from  the  base  to  the  minen,  4,500  feet  altitude,  and  always  prized,  but  I  did  not 
find  any  nests  nor  shoot  a  specimen.  It  Hccms  to  be  the  form  mot*t  charactcri^tic  of 
this  region,  though  the  western  red-tail  (B.  monianus)  is  also  common.  None  of  B, 
StcaiMonii  seen.  Squirrel  hawk  {Archibuteo  ferruginetis)  chiefly  near  the  open  plains ; 
marsh  hawk  {Cir<ms  nudsonius)^  at  almost  every  meadow  or  low  plain. 

t  Golden  eagle  (^Tf^ito  CanadensU).  neeu  rarely;  great  horned  owl  (/iubo  J'irginianua), 
seen  or  heard  on  all  parts  of  the  route  where  any  trees  exist;  burrowing  owl  {Athene 
cunicularia)^  not  found  much  above  the  foot*hills. 

t Harris'  woodpecker  {Picus  Harrisii),  a  common  species  in  the  forests  high  up; 
California  woodpecker  (^Afelanerpa  formicivftrus),  very  common,  probably  up  to  the 
highest  summits,  but  not  down  to  the  m<Ssa,  chiefly  in  the  oaks. 

t  Lewis'  woodpecker  (.IT.  torijuatu»)y  not  uncommon  in  the  higher  mountains;  red 
fthafted  flicker  (Cotop^ej  Afexicanus)^  abundant  almo.st  everywhere;  rufous  humming- 
bird {Seliifphorui  rtiAis), observed  April  *28th,  at  3,800  f^t  altitude,  where  they  probably 
breed.  Anna  humming-bird  (Calypte  Anna),  quite  common  along  Uie  route.  There 
were  perhaps  other  species  but  I  did  not  identify  them. 

t  Oregon  swift  {Chatura  Vttuxii)  seen  at  the  old  mission. migrating  northward,  April 
26th,  and  may  perhaps  summer  in  ttic  mountains.  [The  rare  white-throated  swift 
{PanyptiUi  melanoleuca)  breeds  in  the  Santa  Anna  mountains,  fifty  miles  north,  and 
perhaps  in  these] 

t  Poor  Will  {Antrostomua  Xuttnllii),  heard  at  Cajon  valley.  I  both  heard  and  saw 
these  binls  near  San  Francisco  as  early  as  March  20tli.  Arkansas  and  Cassin's  kingbirds 
( Tyrannu*  rerticalis  and  T.  vociferawi).  the  last  only  near  the  foot-liilli»,  or  below.  Ash- 
tliroated  flycatcher  (Afyiarchus  MexicanuM)^  not  rare  up  to  4,0u0  feet  altitude;  black 
pewee  (Sapomis  nigricans),  chiefly  about  the  foot-hills. 

t  "Little  flycatcher  (Empidonax  pusUlus)^  and  probably  other  species  migrating,  but 
not  numerous  up  to  4,500  feet  altitude;  dwarf  thrush  ( 7^rr/u«  nanus),  common  in 
thickets;  robin  {T.  migraiorius),  common  near  the  high  forewts  and  no  doubt  resident; 
western  bluebird  {Siaiia  JMric/irm),  abundant  throughout  the  foiebts;  yellow-throat 
{Geothlypis  tricha^),  common  about  moibt  thickets. 

t  Macgilliv ray's  warbler  {G.  MacgUlivrnyi),  not  so  common,  and  in  drier  localities; 
orange-crowne<l  warbler  {Helminthophaga  celata)^  abundant  in  the  lower  parts. 

t  Western  warbler  ( /:)enc/raeca  occidentali*),  very  common  between  1,500  and  4,500  feet 
altitude,  and  probably  remains  all  summer.  This  is  the  first  time  I  have  seen  this 
species  common,  and  it  seems  to  b<}  rare  elsewhere,  though  found  in  May  at  the  Colum- 
bia river,  and  as  early  as  April  l^t,  at  Petnluma,  California,  latitude  :iS*.  Large  num- 
bers of  this  and  the  next  four  species  were  seen  in  the  oak  foreHt!>  on  both  slopes,  and 
though  still  gregarious  were  singing  a  little,  and  doubtless  build  there.  The  others 
were  Townsend's,  the  gray,  Audubon's  and  the  summer  warblers  (/^.  Toirnsendii,  ni- 
greicensy  Audubonii,  ftstiva);  Audubon's  probably  builds  only  in  the  highest  woods,  as 
it  does  at  G.OOO  to  7,000  feet  in  latitude  39";  black-capped  y^&vhler  iAfgiodioctes pusiUun)^ 

*  Compare  the  list  of  animals  of  the  *'  Southern  Coast  Slope  "  in  this  Journal,  June, 
18G»,  and  Proceedings  California  Academy  Science,  v,  Feb..,  1670. 
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quite  common  and  up  to  summits;  Louisiana  tanagor  {Pyranga  Ludovicinna)^  abun- 
dant on  liigher  part  of  mountains,  and  down  to  foot'hills  in  bummer;  cliff  tswallow 
{ffirundo  lunifron*),  the  only  kind  found  everywhere,  except  on  the  high  parts  above 
3,500  feet. 

t  Green  swallow  {H.  thakuaina)^  common  in  the  oak  groves  up  to  4,500  feet ;  martin 
(  Progne  purpurea),  not  uncommon ;  shining  Hyeateher  (Phfenopepla  nitens).  seen  rarely 
among  mistletoe  in  foot-hills ;  Button's  grcenlet  ( Vireo  Huttoni),  not  rare  on  the  lower 
mountains;  little  vireo  ( V.  puaiUus),  common  in  willow  thickets  along  the  lower  part 
of  rivers,  t Solitary  vireo  (  V.  toUtarim),  not  rare,  and  resident;  mocking  bird  (Afffnu« 
polygloUu*)y  not  seen  above  the  edges  of  the  ni<:'8a.  [The  mountain  mocking  bird 
iOreo»copte$  monianu$)  has  been  lound  *'  near  8un  Diego."]  Bow-billed  thrush  {JUar- 
porhynchus  reditnrus),  common  in  the  lower  region. 

t  White-throated  wren  (Catherpes  Mexicanus),  seen  and  heard  only  near  Cnjon  valley, 
among  immense  granite  bowlders.  Their  cry  sounds  like  fchrill  ringing  laughter. 
Bewick's  wren ( rftryo<*ortts  Beunckii),  common  in  the  lower  country;  wren-titmouse 
{Chatmea /asciata),  very  common  on  the  shrubby  hillsides^  slender-billed  nuthatch 
(Sittaaculeata),  common  chiefly  on  the  eai^t  slope  in  pine  woods,  f  California  nutlialch 
iS.pygnMBa)^aiiO  common  among  pines  high  up;  gray  titmouse  (Aop^opAan<;«  inorno- 
tuM)l  not  rare  throughout  the  oak  forests;  mountain  titmouse  (/*aru«  montanus  7),  very 
common  indeed  near  the  pine  forests.  It  is  possible  that  this  may  prove  a  new  .^^pecies, 
as  they  looked  smaller  and  differently  marked,  but  I  did  not  succeed  in  getting  any. 
Other  '*  critical "  species  may  yet  be  found  to  represent  some  of  the  northern  birds 
here  named.  Least  titmouse  {Psaltriparu»  minimus),  common  at  least  half-way  up 
mountains;  homed  lark  (£remop^i/a  cornu/a),  abundant  on  open  plains  everywhere. 
I  saw  fledged  young  at  San  Diego,  May  3. 

t  Evening  grosbeak  {Hesperiphona  vegptrtinal)^  or  some  similar  bird,  I  saw  and  heard 
a  few  times  near  the  summits  of  the  mountains;  lark  flnch  {Chondettes grammaca)  is 
common  on  most  open  plains  up  to  3,000  feet  altitude;  Bell's  finch  {Pootpiza  Jtelli)  is 
confined  to  the  low  mesa  and  foot-hills;  chipping  sparrow  {Spizella  socialis)  common 
on  most  parts  up  to  4,000  feet;  Heermann's  song  sparrow  (I/e/ofpf^ai/c^rm^/nriO*  also 
common;  block-headed  grosbeak  {Guiraca  meUinocephalu),  very  common  in  all  tlic 

W0O4l8. 

t  Blue  grosbeak  {Guiraca  ccerulea)  also  quite  common  up  to  4,.'>00  feet.  [Going  north 
I  saw  twenty-five  miles  north  of  San  Diego,  a  single  Mexican  goldfinch  {Chrysomitris 
Mexicanus),  new  to  the  California  fauna.]  Blue  (or  lazuli)  rtn<'h  {Cynnoapiza  amwua), 
numerous  in  the  foot-hills,  up  to  3.AO0  feet;  California  ground  robm  {Pipilo  megalonyx) 
has  about  the  same  range;  brown  flnch  {Pijrilo  fuscits)  doei*  not  go  as  high  up. 

t  Cow  bird  {Molotkrut  pecoriA)  occurred  in  flocks  on  the  crtht  side  of  Mimniit  only,  at 
4,.'U)0  feet  altitude ;  yellow-headed  blackbird  {Xnnthoceptuilus  icterocephoing),  yulth  the 
last,  and  also  on  westslope«> in  marshes;  western  lark  iSturmllti  nfyUcUt),  everywhere 
iu  open  plains  and  meadows;  Bullock's  oriole  (/c/en^  liuUockii).  common;  hooded 
oriole  (/.  cucuUatus),  not  rare  up  to  2,000  feet  in  foot-iiills;  Brewer's  blackbird  {Scole- 
cophngxia  cyanocepludus),  abun(Lint  almost  everywhere ;  raven  (C'orrua  crt^iiron/.<),  in 
pairs  occasionally  up  to  at  leant  4,500  feet;  wcbtern  crow  {C.  uiurinu*),  common  up  to 
about  2.000  feet  in  oak  woods. 

t  Clarke's  crow  (^Piricomts  Columbia nw(f)  probably  occurs,  an  almost  always  in  the 
yellow  pine  fore>ts,  but  at  this  season  is  so  shy  and  eilent  that  I  am  not  certain  of  hav- 
ing seen  it. 

t  Steller's  jay  {Cyanura  SifUeri)  was  not  rare  in  ti»e  pine  woods.  California  jjiy 
(Cyanacitta  Cals/brnica),  confined  to  the  oak  woods  up  to  about  four  thousand  leet 
altitude. 

t  Band-tailed  pigeon  {Columba  /(isciftta),  in  small  flockf?  above  three  thousand  feet 
altitude. 

t  Mountain  qu&\\  iOreortyx  pictu8)  is  common  above  three  tliousand  five  hundred 
feet,  and  were  paired  by  April  28th.  I  aflerwanl?*  heani  what  I  think  was  tlils  bird  on 
a  mountain  east  of  Anahehn,  Los  Angelen  Co..  at  not  over  one  thou^and  feet  elevation 
where  some  small  cypress  trees  arrow.    A  male  shot  agrees  exactly  with  description 
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except  hi  size  smaller  than  northward.  This  is  one  hundred  and  twenty  miles  south  of 
the  most  southern  locality  before  known. 

California  quail  {Lophortyx  Cali/'omicus)t  confined  to  the  region  below  three  thousand 
five  hundred  feet. 

Snowy  heron  ( Garzetta  eandidis$ima)t  I  saw  once  at  a  pond  on  east  side,  four  thou- 
sand flFe  hundred  feet.  KildeerC  J5'^ia2i/<«  voc^feru*),  common  about  every  gravelly 
stream  or  pond. 

t  Stilt  (Uimantopus  nigricoUU)^  probably  migrating  April  SOth,  when  I  saw  a  flock 
of  about  twenty  at  the  same  locality  aa  last. 

t  Solitary  sandpiper  (/2AyacopA//tt«  $olUariu9)  occurred  rarely  along  wooded  streams 
high  in  the  mountains.  Coot  (Fulica  Americana),  rare  on  pools  high  up  in  the  moun- 
tains. Mallard  (AnoM  boschas),  in  small  flocks  on  the  ponds  and  head  waters  of  San 
Diego  river  at  four  thousand  flve  hundred  feet  altitude,  where  they  no  doubt  remain 
all  summer. 

Thus,  of  eighty -four  species  observed,  only  seventeen  are  new  to  the  country,  and  all 
these  are  species  of  much  more  northern  range.  Tliree  or  four  belong  rather  to  the 
m^t^as  than  the  mountains,  with  others  not  mentioned.  DuHugmy  former  six  months' 
residence  I  found  twenty  other  species  of  land  bii*ds  alone,  within  ten  miles  of  the 
coast ;  some,  however,  only  winter  visitors  there.  I  saw  also  twenty-six  other  waders, 
and  flfty-two  swimmers. 

Reptiles.—  I  noticed  none  above  the  m^sa,  perhaps  on  account  of  the  early  season, 
though  it  was  warm  enough  up  to  four  thousand  feet  on  our  return  route.  Many  little 
wood-frog^  {Hyla  rtgiUa)  were  about  the  hig6  marshes,  and  I  heard  what  I  supposed  to 
be  salamanders  piping  with  them  at  night. 

Fishes.  —  None  are  known  to  exist  in  this  range. 

MOLLUSCA.  — At  the  canon  of  San  Diego  river  is  a  rich  locality  for  terrestrial  species 
as  I  found  there  the  meeting  point  of  the  flve  largest  species  belonging  to  the  m^sa  and 
the  mountains,  associated  in  considerable  numbers,  but  difficult  to  obtain  living,  as 
they  had  mostly  retired  into  deep  fissures  of  the  rocks.  My  rapid  Journey  was  not 
favorable  for  obtaining  many  species,  but  they  have  been  collected  by  Mr.  U.Hemphill, 
at  Uie  mines,  also  by  Mr.  Hemphill,  Mr.  G.  W.  Dunn  and  myself  near  San  Diego  (in 
18G2),  so  that  I  can  give  the  following  lists,  comparing  the  species  of  the  two  regions. 
We  saw  no  trace  of  the  Lower  Califomian  Bulimuli,  etc. 


IX>WLAND  SPECIES. 

1.  Lysinoe  Carpenteri. 
3.  Ariouta  ?  Kellettii. 

6.  Macrocyclis  Voyana. 

7.  'MIelix"  Ncwberryana  (Limax  cam- 

pestris,  I  found  at  San  Juan  R.,  50 
miles  norUiward,  and  it  very  proba- 
bly occurs  nearer  to  San  Diego  Bay). 

13.  Planorbit  subcrenatus.  • 
12.  Succinea  rusticana. 

14.  Limnophysa  bulimoides. 
16.  PhysaGabbii. 

18.  Fhysa  humerosa,  var.  virgata.  (Not  on 
Mts.?.) 


18. 


For  notes  on  this  and  others,  see  Proc. 

Cal.  Acad.  v.  17L,  June,  1871. 
This  Inhabits  a  belt  in  the  foothills  not 

over  dOO  a.  elevaUon,  and  at  the  upper 

edge  ot  Mesa. 
Found  about  Desert  with  Hellsoma  am- 

mon. 


MOUNTAIN  SPECIES. 

2.  Lysinoe  Traskii. 

4.  Arionta  tudiculata. 

6.  M.  Vancouverensis  ?H.  Newborryana. 

8.  Hyalina  arborea. 

9.  Conulus  chersina. 

10.  Pseudohyaliua  Mazatlanica. 

11.  V^allouia  minuta. 

\Z.  Succinea  Oregoncnsis. 

15.  Lymnophysa  humilis. 

17.  Physa  diaphana. 

19.  Pisidium  occidentale. 


2.  Young,  of  2-3  wh.  hirsute. 

4.  Up  to  L,OUO  It.  elevation. 

6.  1  lound  this  dead  only,  and  think  It  may  be 

dUtlnct  from  the  far  northern  species. 

Only  seen  in  the  Canon. 


ON    THE    RELATIONSHIP    BETWEEN    DEVELOPMENT 
AND  THE  SEXUAL  CONDITION  IN   PLANTS. 

BY  JOHN   STOCKTON-HOUGH,  M.  D. 


Indian  Corn  (Zea  Mays)  is  sexually  monoecious,  that  is,  the 
male  and  female  flowers  are  normally  on  different  parts  of  the  same 
plant.  Occasionally,  however,  the  female  flowers  appear  among 
the  male  flowers,  on  the  same  raceme,  and  more  rarely,  the  male 
flowers  appear  on  the  spike  (ear)  among  the  female  flowers,  and 
still  more  rarely,  tliey  are  hermaphroditic. 

Other  observers  reverse  the  order  of  rarity  of  these  anomalies 
and  say  that  ^'  male  flowers  sometimes  appear  amongst  the  female 
flowers,  and  Mr.  J.  Scott  has  lately  observed  the  rarer  case  of 
female  flowers  on  a  true  male  panicle,  and  likewise  hermaphrodite 
flowers."  * 

The  writer  collected  and  examined  nearly  a  hundred  specimens 
of  these  anomalies  (female  flowers  among  the  males),  during  the 
last  autumn  (1872)  with  a  view  of  determining  the  relationship 
between  the  proportion  or  excess  of  either  sexual  element  and  the 
condition  of  development  of  the  plants  bearing  such  anomalous 
flowers. 

The  stalks  bearing  female  flowers  among  the  males  were  almost 
without  exception  "  suckers"  that  is,  branches  coming  off*  from  the 
main  stalks  at  the  nodes  among  the  adventitious  roots  just  below 
the  surface  of  the  ground.  The  junction  of  one  of  these  "  suck- 
ers" with  the  stalk  on  which  it  is  a  parasite,  sp  to  speak,  is  greatly 
constricted,  and  the  point  of  attachment  is  scarcely  more  than  an 
eighth  of  an  inch  across.  There  are  few,  if  any,  serviceable  ad- 
ventitious roots  to  these  suckers,  so  the  stalk  derives  its  nourish- 
ment wholly  from  the  trunk  to  which  it  is  joined,  and  as  a  conse- 
quence such  stalks  are  short,  slim  and  pale  in  color,  having 
abridged  intemodes,  or  in  other  words,  they  are  undeveloped,  A 
wet  season,  injury  to  the  main  stalk,  shady  locations  and  the 
borders  of  fields,  seem  to  favor  their  production. 

*  Darwin,  Variations  in  Animals  and  Plants  under  Domestication,  out  of  Trans,  of 
Botan.  Soc.  of  Edinburgli,  vol.  Till,  p.  00. 

(19) 
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From  what  has  been  brought  forward,  it  would  appear  as  if 
these  sexual  anomalies  were  the  result  of  deficient  nutrition^  from 
which  resulted  defective  development  and  restrained  evolution  of 
the  sexual  organs. 

There  were  many  stalks  to  be  found,  bearing  male  flowers  {''  tas- 
sels") alone  in  the  normal  position  (terminal),  apparently  perfect 
males  in  size  and  development,  but  no  stalks  are  to  be  found 
bearing  a  complete  spike  (ear)  of  perfect  female  flowers  alone, 
even  when  terminal.  Such  spikes  (ears)  are  always  defective, 
often  being  but  partially  filled  with  grains,  even  when  no  male 
flowers  are  present. 

The  spike  (ear)  is  only  an  undeveloped  branch,  sometimes 
having  two  or  three  internodes  it  is  true,  but  it  is  generally 
sessile. 

When  the  ear  is  in  the  normjil  position,  no  matter  how  much 
the  female  flowers  may  prevail  or  how  defective  they  are,  the  male 
flower  always  normally  appears  in  the  terminal  part  of  the  main 
stem  or  stalk.  Not  so  with  the  wholly  male  plant,  which  has  a 
tassel  in  the  normal  position  (terminal)  without  a  sign  of  a  place 
•for  a  female  flower. 

When  the  ear  (female  spike)  abnormally  bears  male  flowers, 
they  are  usually  terminal  on  the  cob,  though  sometimes  they  may 
be  on  any  other  part  of  the  ear,  even  a  single  male  flower 
among  the  closely  crowded  grains  (females).  Mr.  Scott,  as  al- 
ready mentioned,  speaks  of  having  found  even  hermaphrodite 
flowers,  which  would  naturally  appear  to  be  much  more  rare 
among  dioecious  plants  than  among  the  monoecious,  for  the  latter 
condition  would  appear  to  stand  between  the  dioecious  and  the 
hermaphroditic. 

Great  numbers  of  fcorn  plants  bear  male  flowers  only,  while 
none  are  female  alone,  and  wherever  they  approach  the  latter  con- 
dition, the  spike  (ear)  of  female  flowers  is  terminal.  These  exclu- 
.  sively  male  plants  are  usually  as  large  as  if  not  indeed  larger  than 
the  normal  kind  (monoecious)  and  are  certainly  more  rank  and 
vigorous  in  their  growth  than  those  plants  which  bear  principally 
female  flowers  on  the  terminal  part  of  the  plant,  which  latter,  as 
I  have  already  said,  are  much  shorter,  more  slender,  and  pale  in 
color. 

The  following  table  will  indicate  these  diflferences.     Fifty  spec- 
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imens  of  plants  of  Indian   corn,    having  an   abnormal    sexual 
arrangement  of  the  flowers,  had  the  following  proportions :  — 

Exclosively  Normal  .Ulk^         nimllJ^^flow^er?  T  »e  SSweTsCalJ 

imae    sulks  male  and  female  the  male  panicle  '"   and   trrmlnal 

(dioacloas).  (moncBCious).  (approachtnR  her-  (neily  duSclous). 

mapliroaltism). 

h^gbt"^    1  ^^^°-  118  inches.  88  Inches.  46  inches. 

From  this  showing  it  appears  that  in  proportion  to  the  partici- 
pation or  predominance  of  the  female  element,  just  in  that  propor- 
tion does  the  plant  decline  in  size  and  development,  and  we  are 
forced  to  conclude,  as  we  have  shown  in  several  other  articles,* 
that  females  are  undeveloped  males,  and  this  is  true  in  plants  as 
well  as  among  animals. 

In  some  cases  where  the  female  flowers  were  on  the  male  pani- 
cle, instead  of  forming  a  single  large  ear,  as  was  usually  the  case, 
each  branch  of  the  panicle  bore  grains  separately,  which  must 
have  resembled  what  Bonafous  mentions  as  a  variety  called  Cy- 
mosa,  which  has  its  ears  so  crowded  together  that  it  is  often  called 
mais  a  bouquet.  Some  of  the  specimens  examined  by  me  had  the 
appearance  as  if  the  colp  liad  been  separated  into  several  segments, 
triangular  in  shape,  bearing  corn  only  on  one  side  (the  outer)  of 
the  triangle. 

Returning  to  those  stalks  bearing  male  flowers  alone  and  which, 
I  have  said,  are  tallest,  most  rank,  and  best  developed, —  I  would 
suggest  that  the  absence  of  female  flowers  was  due  to  retarded  fe- 

•  Longevity  and  other  biof^tatic  peculiarities  of  the  Jewish  race.  N.  Y.  Medical 
Record,  May  15,  1873.  pp.  241,  2,  .3,  4.  The  Relative  Viability  of  the  Sexes,  etc.  N. 
Y.  Medical  Record,  June  16  arid  July  15.  1873.  pp.  0.  The  Laws  of  Transmission  of 
Resemblance  -ft-om  Parents  to  their  Children.  N.  Y.  Medical  Record,  Aug.  15,  Sept.  15, 
Oct.  15,  and  Nov.  15, 1873.  pp.  in.  Statistics  Relating  to  Births,  Marriages  and  Deaths, 
and  Movement  of  Population  in  Philadelphia,  for  the  eleven  years  ending  1871.  Penn. 
Monthly,  Sept.,  1873.  pp.  24.  Papers  of  the  Social  Sci.  Assoc,  of  Philadelphia,  1873. 
The  Physical  Aspects  of  Primogeniture.  N.  Y.  Medical  Record,  Jan.  15,  and  Feb.  15, 
1874.  The  Temperature  of  the  Sexes,  an  Indication  of  Development.  Phil.  Times. 
Nov.  8th,  1873.  pp.  ill.  Nativity  of  Parents,  as  Influencing  the  Fecundity  and  Propor- 
tion of  Sexes  in  births  in  general,  and  in  twin,  illegitimate,  and  still-births  in  partic- 
ular, Ppil.  Med.  Times,  1873.  A  new  Theoiy  as  to  the  Cause  of  Enlargement  of  the 
Prostate  Gland,  etc.    The  Proximate  Cause  of  Evolution. 

An  Inaugural  Dissertation  [presented  to  the  Trustees  and  Faculty  of  the  Univer- 
sity of  Pennsylvania,  March  13,  18JJ8,  for  the  Degree  of  Doctor  of  Medicine],  entitled; 
Prepotency,  Sexual  Elective  Affinity,  Non-congeniality,  or  the  dynamic  differentiation 
of  the  Elements  of  Reproduction  in  the  Human  8i)ecle8;  the  cause  of  Relative  Steril- 
ity; By  John  Stockton-Hough,  A.  M.,  M.  Chem.,  of  New  Jersey;  The  Cause  of  Rota- 
tion and  a  nearly  equal  number  of  Sexes  in  Births.^' 
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cundation  of  the  ovules  from  which  such  stalks  were  produced. 
This  point  might  be  practically  tested  by  planting  a  single  stalk 
in  a  field  far  removed  from  any  other  corn.  The  tassel  should  be 
cut  off  as  often  as  required  to  prevent  the  male  flowers  from  form- 
ing, then  the  pollen  from  another  plant  should  be  applied  to  the 
female  flower  at  the  latest  moment  when  fecundation  is  possible. 
By  this  method  we  should  expect  to  get  the  largest  possible  pro- 
portion of  exclusively  male-generating  grains.  To  get  the  largest 
possible  proportion  of  female-producing  grains,  the  female  flower 
should  be  fecundated  at  the  earliest  possible  moment— earlier  than 
nature  does  it.  The  grains  produced  under  these  circumstances 
would,  when  planted,  give  the  largest  and  the  smallest  proportion 
of  exclusively  male  or  female  plants.  % 

It  would  be  well  to  determine  whether  the  grains  near  the  tip, 
in  the  middle,  or  near  the  base  of  the  ear,  gave  the  largest  pro- 
portion of  exclusively  male-pro<#ucing  grains.  The  following  will 
illustrate  how  the  facts  might  be  tabulated  :  — 


Grains. 

From  tip 
From  middle 
From  base 


Number 

of  stalks 

no  ear. 


X 

Y 


Stalks 
one  ear. 


sulks 
two  ears. 


W 


Wliole 
number 
of  ears. 


P-h2V 
T+2W 
N+20 


\VlJole 
number 
or  sulks. 


X+P+V 
YH-T+W 
Z+N+O 


Average 

number  of 

ears  to  each 

stalk. 

P-f2V^ 

X+P+V 
T+2W 

Y+T+W 
N+20 


Z+N+O 

Metzger*  has  observed  that  the  effect  of  climate  on  Indian  corn, 
as  cultivated  in  Germany,  causes  "  the  lower  seeds  in  the  ear  to 
keep  to  their  proper  form,  but  the  upper  seeds  become  slightly 
changed." 

"Among  species  of  Carex,  it  is  a  common  thing  for  the  spike  to 
consist  of  male  flowers  at  the  top,  and  female  flowers  at  the  base ; 
though  the  converse  is  much  more  common."!  Dickson,  Mohl, 
Schleiden,  Braun,  Cranmer  and  others  have  observed  cones  of 
different  species  of  pines,  usually  female,  having  male  flpwers  in 
the  lower  part  of  the  cone. 

M.  Charles  Girou  de  Buzareignues  J  has  made  many  observa- 

♦  Getreidearten,  8. 206. 

tAnnales  des  Sciences  Naturelles,  t.  xri,  p.  140,  extracted  from  his  De  la  G^o^ration, 
8vo,  Paris,  1828. 

t  Maxwell  Masters ;  Vegetable  Teratology,  Ray  Soc,  London,  1889.  8vo,  pp.  191  (Het- 
erogamy) ;  compare  Hopkins' General  View  of  the  Anomalies  in  the  Vegetable  Kingdom, 
Glasgow,  1817,  also,  Moquin-Tandon ;  ^l^ments  de  Teratologic  Vdg^tal,  ISll,  p.  12G, 
etal. 
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tions  on  the  proportion  of  male  rfnd  female  plants  produced  from 
seeds  taken  from  different  parts  of  the  hemp  plant.  He  found 
that  the  seed  taken  from  the  lower,  more  mature,  and  more  highly 
developed  parts  of  the  plant  gave  a  much  larger  proportion  of 
male-producing  seed,  than  seed  taken  from  the  upper,  more  succu- 
lent, less  mature,  less  highly  developed  parts,  as  the  following 
figures  will  indicate.  Of  125  hemp  plants  the  proportion  of 
males  to  females  was — 

Males  Females 

1*  In  the  subjects  taken  Arom  the  weak  plants, 092  1000 

In  those  which  came  from  strong^  plants 907  1000 

2*  In  the  subjects  taken  flrom  the  seeds  furnished  by  the 

in/\eriar  half  of  the  stem  of  weak  plants 1250  1000 

And  in  those  which  oame  from  the  tuperior  half. 444  1000 

3*  In  the  subjects  taken  from  the  seed  fumislied  by  the 

in/eHor  Aa^  of  the  stem  of  strong  plants, 1000  1000 

And  in  those  which  came  flrom  the  superior  half^ 827  1000 

The  same  observer  in  subsequent  experiments*  declares  that 
seeds  from  nearest  the  summit  of  the  stem  gave  proportionally 
more  females  than  those  from  the  middle  and  base.  The  lower 
branches  gave  a  larger  proportion  of  males  than  the  upper.  I 
might  repeat  many  similar  experiments  with  the  same  result. 

Concerning  the.  size  of  the  seeds,  he  says  that  the  largest  and 
smallest  gave  a  predominating  proportion  of  males,  while  those 
of  the  mean  size  gave  more  especially  females. 

The  carefully  made  observations  of  Mr.  Thomas  Meehan  of 
Germantown,  Philadelphia  Co.,  Penn.,  are  singularly  in  harmony 
with  those  <5f  Mr.  Girou  and  others,  though,  I  believe,  made  en- 
tirely independently  of  a  knowledge  of  the  latter. 

Mr.  Meehan  t  has  observed  that  in  several  plants  of  the  order 
Cupuliferae,  and  he  believes  in  all  of  them,  "  we  find  the  female 
flowers  only  on  the  strongest  young  growths,  and  onl}^  at  or  near 
the  apex  of  the  first  great  wave  of  spring  growth,  as  if  it  were 
the  culmination  of  a  great  vegetative  effort  which  produced  them, 
instead  of  a  decline  as  in  the  male." 


*  Girou,  Suite  des  Experiences  sur  la  Generation  des  Plantes,  Annales  des  Sci- 
ences Naturelles,  t.  xxiv,  pp.  l.'»-148. 

tOn  the  Sexes  of  the  Plants,  Proc.  Amer.  Assoc.  Adv.  Sci.,  1869,  pp.  256-60.  See 
also,  <Md.,  1870,  pp.  276-280;  ibid.,  1868,  p.  317.  Proc.  Acad.  Nat,  Scl.,  1868,  0,  70.  Also 
Gardener's  Monthly  (edited  by  Mr.  Meehan),  1870,  p.  333,  et  al.  temp.  Also  Dr.  S.  W. 
Butler's  Review  (editorial)  of  Mr.  Meehan's  observations  and  deductions,  Medical  and 
Surgical  Reporter,  Phila.,  Oct.  22,  1870,  p.  330,  et  al.  loc.  Op.  cit.;  also,  Mr.  Meehan 
in  Old  and  New,  Feb.,  1872,  p.  173  et  aeq. 
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In  the  case  of  Norway  spruces  it  is  "only  in  the  fourth  or 
fifth  year,  when  vitality  in  the  spur  is  nearly  exhausted,  do  male 
flowers  abundantly  appear." 

Mr.  David  Moore,  in  his  morpKology  of  Nepenthes,*  says  that 
"vigor  and  healthiness  increase  the  female  line  of  vital  force  in 
vegetables,  while  weakness  is  more  conducive  to  the  male  devel- 
opment." When  growth  has  ceased,  maturity  and  complete  de- 
velopment are  accomplished,  and  the  business  of  repro<luction 
exclusively  occupies  the  plant. 

From  all  this  it  appears  then,  that  while  the  plant  is  mostly  oc- 
cupied in  vigorous  growth,  while  it  is  j'ct  succulent,  immature,  or 
is,  in  other  words,  undeveloped,  does  it  bear  the  largest  proportion 
or  principally  female  flowers.  As  growth  is  antagonistic  to  de- 
velopment, and  it  is  only  after  perfect  development  is  reached 
that  the  reproductive  function  is  most  active,  we  are  forced  to  con- 
clude that  the  production  of  male  flowers  or  fruit  is  a  higher  effort 
of  the  plant  than  the  production  of  females. 

I  have  ventured  to  enunciate  it  as  a  lawf  deduced  from  a  thor- 
ough study  of  the  subject,  that  the  greater  the  fecundity,  in  sin- 
gle births,  the  larger  the  proportion  of  male  children,  and  vice 
versa.  I  have  also  said  that  the  begetting  of  males  is  a  higher 
role  in  the  reproductive  act  of  the  mother  than  the  begetting  of 
females  ;  while  the  begetting  of  females  on  the  part  of  the  father 
is  a  higher  reproductive  role  than  the  begetting  of  males.  J  In  this 
article  it  has  been  shown  that  the  greater  the  ^'' vigor'*  (rapidity  of 
growth  and  excessive  vital  and  vegetative  action)  th^  larger  the 
proportion  of  females  produced.  Now,  it  is  so  well  known  and 
so  universally  recognized  and  pointed  out  by  physiologists,  that 
this  same  vigor  is  directly  antagonistic  to  reproduction,  that  it  is 
scarcely  necessary  for  me  to  mention  it.  Hence  females  are  be- 
gotten when  the  system  is  more  occupied  by  the  process  of  growth, 
reparation  or  disease,  than  when  males  are  begotten. 

Dr.  Henry  Hartshorne§  has  maintained  Mr.  Mcehan's  view  of 
the  relation  of  vigor  to  sex.     To  the  facts  stated  I  fully  agree, 

♦Trans,  of  Uie  Royal  Irish  Acad.,  Vol.  xxiv,  p.  029, 1870. 

t  The  Relative  Viability  of  the  Sexen,  etc.  N.  Y.  Medical  Record,  June  10,  and  Jaly 
15, 1873,  p.  301;  and  Statistics  of  Philadelphia,  Proc.  Social  Sci.  Assoc,  1873,  p.  18. 

JSee  farther,  In  the  author's  thesis,  already  alluded  to,  in  foo^note;  also  his  paper 
oh  Laws  of  Transmission,  etc..  etc. 

§On  the  Relation  between  Vigor  and  Sex.  Proc.  Anier.  Assoc.  Adv.  Sci.,  1872,  pp. 
192-7. 
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but  the  deductions  which  they  have  both  arrived  at,  viz. :  that  the 
begetting  of  female  offspring  is  a  higher  role  on  the  part  of  the 
mother  than  the  begetting  of  males,  —  that  is,  requires  a  more 
perfect  developmental  effort — and  as  a  consequence,  females  are 
more  highly'  developed  than  males,  are  diametrically  opposed  to 
my  own  conclusions,  as  may  be  seen  in  this  and  in  the  other 
papers  referred  to. 

The  use  of  the  word  "vigor"  is  scarcely  scientific ;  it  has  only  a 
practical,  conventional  meaning,  and  should  be  studiously  avoided 
by  scientific  biologists,  as  it  is  almost  useless  by  way  of  compar- 
ison. Development  is  the  proper  physiological  expression,  and 
indicates  the  degree  of  evolution  or  maturity  of  the  various  organs 
of  the  animal  or  plant,  and  we  can  readily  compare  the  different 
stages  and  degrees  of  development  exhibited  in  each  organ.  Mr. 
Meehan  studiously  avoids  the  use  of  this  last  named  word,  and 
would,  I  am  persuaded,  alter  his  deductions  if  he  should  weigh  its 
full  meaning,  and  apply  it  in  his  comparisons.  He  cannot,  how- 
ever, be  too  highly  praised  for  his  excellent  series  of  observations 
alread}'  alluded  to. 

With  a  view  of  showing  the  fallacy  of  the  use  of  tKis  word  vigor, 
I  may  state. that  Dr.  Gouvemeur  Emerson  of  Philadelphia,  several 
years  ago,  discovered  that  **the  extensive  prevalence  of  every 
severe  zymotic  epidemic,  or  endemic  disease  ;  every  occurrence,  in 
fact,  which  exerts,  either  directly  or  indirectly,  a  decided,  depress- 
ing effect  upon  a  community,  will  be  indicated  in  the  record  of 
births  by  a  conspicuous  reduction  in  the  proportion  of  males."  * 
He  bases  this  opinion  upon  the  careful  study  of  the  statistics  of 
births  in  Philadelphia  during  the  prevalence  of  cholera  in  the  year 
1833 ;  also  for  Paris  1832.  In  the  first  named  city,  the  per- 
centage of  excess  of  male  births  for  the  decade  from  1830  to  1840 
was  6-29,  while  ''  the  diminution  of  male  conceptions,  during  the 
cholera,  was  at  the  rate  of  1 7  per  cent."  The  number  of  concep- 
tions during  the  months  in  which  cholera  prevailed  was  1826 
males  and  1851  females,  or  98-64  males  to  100  females.  In  Paris, 
in  1832,  the  3^ear  cholera  prevailed  there,  the  excess  of  male  concep- 
tions was  reduced  from  the  usual  average  of  6  per  cent,  to  3^  per 
cent.  From  this  we  see  that  a  ^^  lessened  vigor"  so  to  speak,  is  ac- 
companied by  an  increase  in  the  proportion  of  female  births  ;  so 

♦Causes  operative  In  determining  the  Proportions  of  the  Sexes  at  Birth.  American 
Joomal  of  the  Medical  Sciences,  July,  1848,  pp.  78-85. 
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a  lessened  or  increased  vigor  may  determine  this  increased  ten- 
dency toward  the  production  of  females  ;  in  fact,  anything  which 
operates  upon  the  animal  economy  by  distracting  it  from  the  busi- 
ness of  reproduction,  such  as  rapid  and  vigorous  growth,  develop- 
mental processes,  mental  anxiety,  or  incipient  disease,  will  cause 
a  lessened  fecundity  and  an  increase  in  the  proportion  of  female 
offspring. 

Mrs.  Mary  Treat*  of  Vineland,  N.  J.,  has,  by  repeated  experi- 
ments on  butterflies,  found  that  by  overfeeding  a  certain  number, 
a  large  proportion  of  female  eggs  was  produced,  and  that  by 
underfeeding,  or  partly  starving  them,  the  proportion  of  male 
eggs  was  increased. 

The  writer  has  shown  in  his  paper  on  "The  Nationality  of 
Parents  as  Aflfecting  the  Fecundity  and  the  Proportion  of  Sexes 
in  Births "t  that  foreign  mothers  (who  are  unquestionably  more 
"vigorous"  than  native  mothers)  have  a  much  larger  proportion 
of  boys  among  their  children. 

Mr.  H.  H.  Howorth,  in  his  paj>er  entitled  "  Strictures  on  Dar- 
winism,"J  says  that  he  "cannot  but  conclude  that  sterility  is 
induced  by  vigorous  health  and  by  a  plentiful  supply  of  the  neces- 
saries of  life,  while  fertility  is  induced  by  want  and  debility,  and 
that  this  law  acts  directly  against  Mr.  Darwin's  theory,  in  that  it 
is  constantly  recruiting  the  weak  and  the  decrepit  at  the  expense 
of  the  hearty  and  vigorous,  and  is  constantly  working  against  the 
favorite  scheme  of  Mr.  Darwin,  that  in  the  struggle  for  existence 
the  weak  are  always  being  eliminated  by  the  strong." 

It  will  be  seen  by  the  above  that  the  views  of  Mr.  Darwin  and 
Mr.  Howorth  are  both  extreme ;  the  former  believing  that  the 
greatest  fecundity  and  best  products  belong  to  the  most  vigorous, 
while  the  latter  believes  that  the  most  feeble  arc  most  prolific,  and 
have  the  most  vigorous  ofllspring. 

The  writer  is  of  the  opinion,  from  a  careful  studj'  of  the  subject, 
that  a  medium  condition  between  these  two  extremes  is  most 
favorable  to  fecundity  and  the  production  of  healthy,  vigorous 
offspring,  namely,  developmental  maturity  of  the  parents,  and  a 
moderate  supply  of  food  in  connection  with  a  life  most  in  accord- 
ance with  nature. 

♦American  Naturalist,  March,  1873,  Laws  ControllinK  the  Sexes  in  Butterflies, 
t  Philadelphia  Medical  Times,    ....    1873. 

X  Journal  of  the  Anthropological  Institute.  London,  April,  1872,  pp.  21-40.  p.  37. 
Part  1,  FertUity  and  Sterility. 
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We  have  seen,  then,  that  excessive  "vigor"  increases  the  pro- 
portion of  females;  lessened  "vigor"  decreases  the  proportion  of 
males  (apparently  increases  the  proportion  of  females)  ;  and  that 
greater  "vigor"  increases  the  proportion  of  males: — from  all  of 
which  we  conclude  that  there  is  no  constant  ^''relationship  between 
^  vigor*  and  sex,** 

In  my  paper  on  the  "Relative  Viability  of  the  Sexes,  etc.,"  in 
which  I  have  shown  that  females  have  a  higher  viability  (greater 
longevity)  than  males,  I  ventured  to  ascribe  this  greater  viability 
to  the  fact  of  female  fetuses  sapping  the  vitality  of  the  mother 
more  than  males.  However  this  be,  there  can  be  no  doubt  of  the 
facts  stated,  for  Prof.  Martegoute*  in  his  observations  on  the 
breeding  of  the  Dishley  Mauchamp  merino  sheep,  says, — "Our 
monthly  weighings  show  that  the  ewes  that  have  produced  female 
lambs  are  on  an  average  of  weight  superior  to  those  that 
produced  the  males  ;  and  they  evidently  lose  more  in  weight  than 
these  last,  during  the  suckling  period ;  while  the  ewes  that  pro- 
duce males,  weigh  less,  and  do  not  lose  in  nursing  so  much  as 
the  others." t  "That  is,  mothers  are  in  better  condition  when  they 
conceive  females,  and  are  in  better  condition  when  they  wean 
males  than  females."  Dr.  Cougar  J  has  observed  the  same  thing 
concerning  women.  Dr.  Spruce,  §  a  South  American  traveller, 
noticed  that  a  certain  palm  (Geonoraa)  bore  fruit  (female  flowers) 
one  year,  and  male  flowers  the  next,  alternating  from  male  to 
female  from  year  to  year.  This  same  fact  is  seen  in  some  ani- 
mals, that  bear  females  for  several  generations,  then  males ;  in 
fact  the  process  of  "alternation  of  generations"  is  dependent 
upon  this  principle,  of  which  I  shall  have  more  to  say  in  another 
paper.  || 

I  have  stated  that  some  stalks  bore  only  male  flowers,  and  sug- 
gested that  this  fact  was  the  result  of  retarded  fecundation  of  the 
ovule  from  which  the  stalk  was  produced,  and  I  may  now  point 
out  how  nature  allows  these  peculiarities  to  be  produced. 

It  has  been  observed,  says  Lindley,f  that  the  quantity  and  kind 
of  light  to  which  the  plant  is  subjected  determine  the  sex  of  the 

•Journal  d'AgricuUure  Pratique,  etc. 

t  Goodale,  Breedinjr,  etc.  of  Domestic  Animals.    Boston,  1861,  pp.  91, 92. 
X  H.  M.  Cougar,  M.  D.,  Buffalo  Medical  and  Surgical  Journal,  August,  1867. 
§  Criticism  on  Dr.  Spruce's  article,  by  Dr.  Wendland,  in  Botan.  Zeitung,  1869. 
DTbe  Cause  of  Rotation  and  nearly  Equal  Numl>er  of  Sexes  in  Births. 
IT  Theory  of  Horticulture,  N.  Y.,  1852. 
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Aiture  products  of  the  seeds  produced  under  these  circumstances. 
General  Pleasonton*  of  this  city  has  lately  determined  that  both 
animals  and  plants  thrive  better  under  a  violet  colored  light, 
which  is  in  harmony  with  the  experiments  of  Dr.  Daubeny.f 
Mr.  Thomas  Andrew  Knight  J  observed  that  the  relative  quantity 
of  light  and  heat  determined  the  sex  of  the  flowers  produced  by 
certain  plants.  Lindley  sa3'S,  ''It  will  be  found  that  no  pollen  is 
scattered  in  damp,  cold  weather,  but  in  a  sunny,  warm,  dry  morn- 
ing the  atmosphere  surrounding  such  plants,  is,  in  the  impregna- 
ting season,  filled  with  grains  of  pollen  discharged  by  the  anthers. 
In  wet  springs  the  crops  of  fruit  fail,  because  the  anthers  are  not 
sufficiently  dried  to  shrivel  and  discharge  their  contents,  which 
remain  locked  up  in  the  anther  cell  till  the  power  of  impregnation 
is  lost." 

Gaertner§  has  pointed  out  in  his  "Notice  sur  des  Experiences 
concernant  la  Fecondation  de  quelques  V%etaux,"  the  decided  in- 
fluence of  the  state  of  the  atmospiiere  on  the  process  of  fecunda- 
tion. He  insists  on  the  maturity  of.  the  pollen  as  essential  to  the 
process.  During  a  warm  time  the  stamens  of  the  rue  accomplish 
their  movements  in  two  or  three  da3'S,  whilst  they  are,  by  a  cold 
air  and  an  advanced  season,  scarcel}'  terminated  in  eight  days. 
Fecundation  requires  also  a  greater  quantity  of  pollen  in  the  last 
case  than  in  the  other.  || 

This  being  the  case,  we  can  readily  understand  that  a  few  wet 
daj's  may  prevent  the  pollen  from  being  disseminated,  while  the 
ovules  continue  developing,  and  fecundation  is  retarded  from  this 
cause,  and  it  is  for  this  reason  that  tlie  production  of  a  larger 
proportion  of  exclusively  male-producing  grains  is  due. 

Darwin  IT  says  that  "walnut  trees,  which  are  properly  monoe- 
cious, sometimes  entirely  fail  to  produce  male  flowers  ;"  and  *'  the 
female  silver  maple  will  not  un frequently  put  forth  branches  of 
male  flowers." 

Some  cultivator  has  recorded**  a  series  of  experiments  on 

•Pamphlet,  Phila.,  18&-. 

t  Lindley,  p.  172,  out  of  Dr.  Daubeny,  Phil.  Trans.,  1836,  p.  14fl. 

t  Selections  fh)m  Mr.  Enight^s  Physiological  Papers,  pp.  347-357,  out  of  the  Phil. 
Trans. 

§  Natnrwisscnschaftliche  Abhaudlungen,  Tubingen,  1826. 1. 1.    .    .    . 

II  Koelreuter.  Vorlaenfige  Nachrlcht  von  Einingen  das  Geschlecht  der  Pflanzen  be- 
treffenden  Versnchen,  pp.  10, 19,  fk*om  Gardener's  Chronicle,  1847,  pp.  541-&58. 

IT  Animals  and  Plants  under  Domestication. 

**  American  Agricalturlst,  N.  Y.,  Orange  Judd,  M.  A.,  Editor. 
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Indian  com,  with  a  view  of  obtaining  the  largest  proportion  of 
stalks  bearing  two  ears.  The  following  was  the  method  employed  ; 
all  the  stalks  bearing  but  one  ear  had  the  "  tassel "  (male  flower) 
cut  off  before  it  was  full  blown,  so  that  all  stalks  bearing  two  ears 
would  be  surely  fecundated  by  the  male  flowers  of  the  same  or 
other  stalks  also  bearing  two  ears,  thus  securing  duplicity  on  both 
the  male  and  female  sides.  In  this  way,  we  are  told  that  the  pro- 
portion of  stalks  bearing  two  or  more  cars,  was  increased  to  a 
considerable  extent,  by  the  planting  of  grains  procured  by  this 
process.* 

A  single  ovule  may  be  fecundated  by  the  pollen  of  at  least  two 
different  varieties,  as  may  be  seen  from  Mr.  Arnold's  experiments 
given  below  j. 

From  what  we  have  shown,  it  would  appear  that  the  grains  near 
the  base  of  the  ear  are  less  variable  and  more  mature  than  those 
near  the  tip,  and  are  consequently  more  desirable  for  seed,  as  they 
would  be  likely  to  give  plants  more  vigorous  and  prolific. 

I  may  state  here  that  it  is  tiie  habit  of  good  farmers  to  select 
the  largest  and  fairest  ears,  containing  the  largest,  fullest,  and 
hardest  grains,  for  seed ;  and  that  a  popular  notion  prevails  that 
ears  having  a  few  remaining  glumes  of  abnormally  placed  male 
flowers  at  the  tip  of  the  cob  are  called  "female  ears"  and  are 
supposed  to  be  more  prolific,  at  least  are  thought  to  be  more  de- 
sirable for  **seed"  ;  whether  there  be  any  foundation  for  this  belief 
I  am  not  informed,  but  am  inclined  to  look  upon  it  as  a  ''vulgar 
error." 

♦From  James  Logan's  experiments  it  would  appear  as  if  it  were  the  rule,  under  or« 
diuarj  circinn stances*,  for  the  female  flowers  of  plauti^  in  the  same  hill  to  be  fertilized 
principally  by  the  pollen  fVom  male  flowers  in  the  same  hill.— Experiment:!  et  Melc- 
metematade  Plantarum  Generationc,auctore  Jacobo  Logan,  Leyden,  1739.  Tran>lated 
into  Eiigliteh  by  J.  F.,  and  published  with  origiaal  Latin  text,  opposite  page.  London, 
1717.    8 vo,  pp.32,  p.  9. 

t  Mr.  Arnold  of  PariB,  Canada,  has  shown  that  if  the  female  flowers  of  an  Indian 
com  plant  are  submitted  to  the  action  of  pollen  from  male  flowers  of  difl'erent  kinds  of 
corn-plants,  each  grain  of  tlie  ear  produced  8hows  the  efl'ect  of  both  kinds  of  pollen. 
In  an  experiment  related,  a  given  female  flower  was  subjected  first  to  the  action  of 
pollen  from  a  yellow  variety  of  corn,  and  then  to  that kikcn  from  a  wliite  variety;  the 
result  was  an  ear  of  corn  each  grain  of  which  was  yellow  below  and  white  above. 
Tlie  conclusion  presented  is,  not  only  that  there  is  an  immediate  influence  on  the  seed 
and  the  whole  ftuit  structure  by  the  application  of  strange  pollen,  but  the  more  impor- 
tant fact  that  one  ovule  can  be  affected  by  the  pollen  of  two  distinct  parents,  nud  thiF, 
too,  after  some  time  had  elapsed  between  the  first  and  second  impregnation.  [From 
the  author's  paper  on  The  Laws  of  Transmission  of  Resemblance  fVom  Parents  to 
their  Children.  New  York  Medical  Record,  I5th  of  Aug.,  Sept.,  Oct.,  and  Nov.,  1873, 
pp.  1(>— out  of  Scribnei-'s  Monthly,  Sept.,  1873.] 
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Columella*  and  Celsusf,  in  ancient  times  laid  great  stress  upon 
the  selection  of  seed-corn  ;  and  Virgil  J  says — 

**  I*ve  seen  the  largest  seeds,  tho'  vlew'd  with  care, 
Degenerate  anless  th*  industrious  haud 
Did  yearly  cull  the  largest."  § 

To  recapitulate  then, — the  conclusions  arrived  at  in  this  paper 
are:  — 

1.  That  in  plants,  and  animals  as  well,  that  are  actively  occu- 
pied in  vegetative,  physiological,  pathological  or  other  efforts 
which  are  antagonistic  or  complementary  to  the  office  of  repro- 
duction, the  proportion  of  females  borne  during  such  times  is 
greater  than  where  the  plant  or  animal  has  reached  full  develop- 
mental maturity  II  and  growth,  is  in  good  health,  and  is  occupied 
principally  in  the  process  of  reproduction.  In  this  latter  condi- 
tion offspring  of  a  higher  developmental  condition  are  produced, 
and  the  proportion  of  males  is  increased. 

2.  Females  are  in  better  condition  (that  is,  they  are  fatter, 
more  active  in  growth),  more  troubled  by  di8ease,f  or  other  pro- 
cess antagonistic  to  reproduction  where  they  conceive  with  fe- 
males than  with  males ;  and  they  are  made  poorer,  become  more 
exhausted,  and  less  healthy,  by  the  production  of  female  offspring 
than  by  male  products. 

4.  It  is  just  possible  that  the  ovules  from  which  females  are 
derived  may  have  a  higher  initial  vitality  (vigor)  though  they 
be  less  highly  developed  than  those  from  which  males  are  derived, 
yet  no  egg  can  properly  be  said  to  be  predestined  to  be  male  or 
female. 

5.  That  female  plants  like  female  animals  are  less  highly  devel- 
oped than  males,  and  are  the  result  of  an  inferior  developmental 
reproductive  effort  on  the  part  of  the  female  parents. 

*De  Re  RuBtica. 

fDarwin ;  Animals  and  plants  under  Domestication,  vol.  ii,  p.  303. 

tGeorKics. 

§DArwin,  op.  cU.j  vol.i,  p.  319. 

II See  farther  in  the  author's  paper  on  The  Physical  Aspects  of  Primogeniture;  or 
the  Relative  Viability  of  OfTttpring  of  Different  Pregnancies. — New  York  Medical 
Record,  January  15  and  February  15, 1874. 

IT  Dr.  Gouvemeur  Emerson  was  the  first  to  point  out  the  effect  of  a  prevailing  epi- 
demic (cholera)  in  raducing  the  proportion  of  male  births.  See  his  proof  in  his  paper 
in  the  American  Journal  of  Medical  Sciences,  July,  1848,  pp.  78-85. 


RAMBLES   OF  A  BOTANIST   IN  WYOMING 
TERRITORY. 

BY  BEY.  E.   L.   GREENE. 


Situated  in  the  midst  of  a  wide  waste  of  treeless  and  even 
shrubless  plains,  which  are  at  an  elevation  of  a  mile  and  more 
above  the  level  of  the  sea,  the  city  of  Cheyenne  would  scarcely  be 
thought  a  central  point  from  which  one  might  make  many  interest- 
ing little  botanical  excursions.  The  strong  northwest  winds, 
which  prevail  here  almost  incessantly,  by  day  and  by  night  during 
all  the  winter  months,  seem  to  sweep  all  the  snows  into  the  valley 
of  the  La  Poudre,  in  northeni  Colorado,  and  leave  the  plains  of 
Wyoming  quite  bare ;  so  that  one  sees  here  only  the  short  dry 
cijrly  turf  of  buffalo  and  grama  grasses,  here  and  there  inter- 
spersed with  the  spiny  balls  of  Echinocactus  Simpsonii.  More 
than  once  during  the  winter  of  1871-2,  on  the  calmer,  better  days 
that  are  incident  to  even  a  Wyoming  winter,  did  the  writer  of 
these  notes  stroll  forth  upon  those  plains,  to  ask  of  the  sere 
grasses  and  withered  cacti,  what  else  could  possibly  grow  among 
them  in  the  summer. 

Our  first  spring  visit  to  this  region  was  made  on  the  twentieth 
of  May.  The  grasses  were  beginning  to  show  green,  the  little 
spherical  Echinocacti  were  crowned  each  with  its  chaplet  of  rose- 
purple  flowers,  and  the  low  matted  Phlox  Douglasii  was  blooming 
almost  everywhere.  A  few  rods  from  the  depot  of  the  U.  P.  Rail- 
way we  stood  upon  the  ridge  of  bluffs  that  overlook  the  turbid 
stream  called  Crow  Creek,  and  its  now  beautiful  little  valley. 
The  pebble  beds  that  lie  along  the  shore  of  this  almost  alpine 
river  are  quite  gorgeous  with  purple  and  yellow.  The  yellow  we 
recognize  as  the  handsome  bloom  of  Thermopsis  fabacea,  a  common 
plant  of  this  region,  bearing  heavy  racemes  of  lupine-like  flowers, 
but  the  purple  is  apparently  something  more  interesting.  It  is  a 
low  growing  plant,  so  small  that  although  we  are  but  a  few  rods 
from  where  it  is,  and  we  are  looking  almost  straight  down  upon  a 
large,  dense  patch  of  it,  we  cannot  determine  it.  The  color  is 
much  like  that  of  several  of  our  beautiful  Coloradian  Astragali^ 

(31) 
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but  it  is  not  their  habit  to  grow  so  thickly  as  to  color  the  whole 
face  of  several  acres,  for  taking  a  glance  up  and  down  the  stream 
we  behold  the  gravel  beds  everywhere  purple  with  the  same 
abundance  of  bloom.  After  waiting  just  a  moment  in  order  to  en- 
joy the  pure  delight  of  a  happy  anticipation,  we  hasten  down  the 
steep  bluff  side,  and  find  ourselves  scarcely  able  to  believe  what 
our  eyes  tell  us.  Is  it  possible  that  all  this  is  Nuttall's  Oxytropis 
mxilticeps^  one  of  the  most  rare  and  charming  of  all  the  plants  that 
are  peculiar  to  the  Rocky  Mountains?  A  plant  hitherto  rarely 
met  with  at  all,  and  only  on  a  few  alpine  summits  in  Colorado 
and  Montana.  The  year  before,  we  had  taken  a  few  depauperate 
specimens,  in  seed  only,  on  one  of  the  Colorado  Mountains,  and 
had  prized  even  those  poor  ones  very  highly.  It  grew  like  a  poor 
little  half-starved  stranger  where  we  found  it  then  ;  but  here  it  is 
luxuriant  and  plentiful,  and  this  Wyoming  region  is  doubtless  its 
proper  home.  Passing  up  to  the  bluffs  of  the  other  side,  a  half- 
mile  or  so  away,  we  find  two  or  three  other  very  interesting  little 
leguminous  plants.  Astragalus  sericoleucus,  a  silky- white,  spreading 
vetchling  with  purple  flowers,  and  also  the  more  rare  Astragalus 
ccespitosus,  the  latter  scarcely  yet  in  full  flower ;  and  finally  an- 
other, with  silky- white  foliage,  and  most  splendid  racemes  of 
purple.  Of  this  plant  we  found  but  one  root,  out  of  which  we 
made  half  a  dozen  herbarium  specimens,  but  it  proves  to  be  Nut- 
talFs  0.  Lagopus.  it  was  thought  to  be  a  species  yet  undescribed  ; 
Dr.  C.  C.  Parry  has  this  season  found  the  same  farther  northward, 
and  has  collected  fruit  as  well  as  flowers.  All  our  Rocky  Moun- 
tain species  of  this  genus  are  beautiful,  and  this  rare  one  is  among 
the  finest. 

But  the  middle  of  May  is  rather  too  early  in  the  season  to  find 
a  great  variety  of  flowers  at  this  high  altitude.  We  must  wait 
about  another  four  weeks,  if  we  are  to  see  these  plains  in  alf  their 
glory. 

It  is  now  the  20th  of  June,  and  we  are  ascending  the  grade  of 
the  Denver  Pacific  Railway  from  the  lower  plains  of  Colorado,  to 
the  high  lands  of  Wyoming.  We  pass  the  boundary  line  between 
the  two  territories,  just  as  the  highest  point  is  reached.  It  is  now 
about  noonda}',  and  we  are  but  ten  miles  from  Cheyenne.  There 
is  plenty  of  time  for  a  botanist  to  reach  the  city  before  night,  and 
so  we  beg  of  our  conductor  the  privilege  of  making  the  remainder 
of  the  journey  on  foot ;  for  these  bluffs  and  table-lands  are  now 
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gorgeous  with  flowers  of  many  colors,  and  we  are  impatient  to  see 
what  they  are.  The  whistle  sounds,  and  the  train  slackens  speed, 
until  the  leap  may  be  made  with  safety,  and  we  alight.  The  train 
moves  on  and  soon  passes  from  our  sight,  and  we  are  alone  but 
for  the  distant  companionship  of  a  beautiful  herd  of  antelope 
which  graze  upon  a  near  hill-side,  a  jaqk-rabbit,  and  a  colony  of 
prairie  dogs.  But  we  were  landed  just  on  the  south  side  of  a  line 
of  snow  fence,  where  the  snows  drifted  deep  last  winter,  and  so 
moistened  the  ground  that  the  flowers  and  grasses  of  June  are  here 
to  be  foiyid  in  greatest  luxuriance.  Let  us  see  what  we  have. 
Very  conspicuous  are  some  yellow  heads  of  a  composite,  borne 
upon  tall  and  slender  scapes,  and  waving  with  the  grasses  in  the 
wind.  At  the  base  of  each  stem  is  a  rosette  of  narrow,  somewhat 
silky  leaves,  and  the  plant  is  Actinella  scaposa  Nutt. 

In  the  winter  season,  on  the  hill-tops  near  Cheyenne,  we  had 
noticed  some  close  tufts  of  mossy-green,  sharp-pointed  leaves,  and 
here  we  flnd  the  very  plant  in  bloom.  It  has  sent  up  numerous 
branching  stems,  two  inches  or  more  in  height,  bearing  rather  large, 
sand  wort-like  flowers.  It  proves  to  be  Arenaria  Hooker  i  Nutt.,  a 
rare  species  as  well  as  a  handsome  one.  The  truly  elegant  little  As- 
tragalus  coespitosus^  which  a  month  ago  was  barely  beginning  to 
show  bloom,  is  not  yet  gone  by,  and  here  we  gather  lovely  speci- 
mens of  it  with  the  rest,  and  then  pass  on  over  and  between  various 
hills  and  bluff's,  and  out  upon  the  clear  green  expanse  of  plains, 
toward  the  metropolis  of  Wyoming. 

Now  we  are  in  the  midst  of  a  dense  patch  of  wild  peas,  of  a 
low  growth,  hairy  leaves,  and  very  large  purple  flowers  ;  a  form  of 
Latkyrus  polymorphus  Nutt. ;  and  a  plant  scarcely  inferior  in 
beauty  to  the  best  of  the  cultivated  species  of  this  genus. 

Yonder  is  a  slight  depression  in  the  surface  of  the  plain,  where 
there  was  more  moisture  in  early  spring.  The  whole  spot  of 
ground  is  colored  dark  dull  red,  not  with  flowers,  but  with  the  large 
showy  fruits  of  Rumex  venosus  Pursh.  Two  species  of  Pcntstemon 
are  especially  attractive  among  the  flowers  of  this  region  ;  P.  oris- 
talus  Nutt.,  with  very  large  pale  purple  flowers,  in  a  short  rather 
one-sided  raceme,  and  P.  albidusj  with  smaller  and  almost  white  co- 
rollas, arranged  in  a  long  raceme.  The  latter  species  is  abundant, 
almost  whitening  long  lines  of  ridges.  A  very  fine  perennial  lupine, 
whose  specific  name  I  cannot  venture  to  give,  with  blue  and  black 
flowers  borne  in  large  dense  spikes,  is  very  noticeable  on  the  stony 
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hlll-Bides ;  antl  again  in  the  vaUrjs,  or  gentle  depressions  between 
the  rolling  hi II a,  are  the  rich  purple  tufts  of  A^tragaius  btsukatus 
Gray.  This  ia  a  very  handHome  pcreiiuial,  and  would  be  desira- 
ble enough  for  cultivationt  hut  for  it«  disgustingly  strong  odor  of 
bean-vines. 

Besides  these  more  noticeable  things,  our  ten  miles  walk  added 
to  Qur  herbal  several  very  interesting  rarities,  which  would  have 
been  overlooked  by  one  who  had  sought  only  the  showy  and  beau- 
tiful things  of  this  interesting  ground.  A  remarkable  profusion  of 
very  fiandsome  flowers,  of  a  few  species  only,  is  what  especially 
characterizes  the  flora  of  this  region  at  this  season  of  the  year. 
Passing  through  it  by  rait,  one  sees  as  much  of  the  purple  and 
red  and  white  and  yellow  of  the  plants  mentioned,  as  of  the 
common  verdure  of  the  prairie  grasses* 


THE   PRESENT  ASPECTS   OF   BIOLOGY  AND  THE 
METHOD  OF  BIOLOGICAL  STUDY,^ 

BY   PnOF£8SOU  ALLHAK. 


Conception  of  Biology  and  Function  of  the  Sdentijic  Method, — 
Under  the  head  of  Biology  are  included  all  those  departments  of 
scientitic  research  which  have  as  their  object  the  investigation  of 
the  li\ing  beings — the  plants  and  the  animals — which  tenant  the 
Biirfaco  of  oar  earth,  or  have  tenanted  it  in  past  time, 
*  It  admits  of  being  divided  under  two  gi*and  heads  :  Morphology, 
which  treats  of  Form  \  and  Physiology,  which  treats  of  Function  ; 
and  besides  these  there  are  certain  departments  of  biological  study 
to  which  both  Morphology  and  Physiology  contribute,  such  as 
Classification,  Distribution,  and  that  department  of  research  which 
Ls  concerned  with  the  origin  and  causes  of  living  and  extinct 
forms. 

By  the  aid  of  observation  and  experiment  we  obtain  the  elements 
which  are  to  be  combined  and  developed  into  a  science  of  living 
beings,  and  it  is  the  function  of  the  scientific  method  to  indicate 
the  mode  in  which  the  combinations  are  to  be  effected,  and  the  path 

*Bktr«r.U  ttom  Iho  openio^  tiddreaa  before  Soctlon  D  — Biology  •«/  Che  DniUla 

AtsoeUtloD  for  the  Adir&&C4.'me]it  of  Sctence*  tlelJ?ereil  Sept.  18|  187 J. 
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which  the  devclopraent  mtist  pursue.  Without  it  ibe  results  gained 
would  be  but  a  confused  assemblage  of  isolated  facts  and  discon- 
nected phenomena ;  but,  aided  by  a  philosophic  method,  the  ob- 
served facts  become  scientific  propositions ;  what  was  apparently 
insi^ificant  becomes  full  of  meaning,  and  we  get  glimpses  of  the 
consummate  laws  which  govern  the  whole. 

ClanAification  an  Expression  of  Affinities,  —  Hitherto  we  have 
been  <;onsidering  the  individual  organism  without  any  direct  refer- 
ence to  others.  But  the  requirements  of  the  biological  method 
can  be  satisfied  only  by  a  comparison  of  the  various  organisms  one 
withtlie  other.  Now  the  grounds  of  such  comparison  may  be  va- 
rious, but  what  we  are  at  present  concei-ned  with  will  be  found  in 
anatomical  structure  and  in  developmental  changes ;  and  m  each 
of  these  directions  facts  of  the  highest  order  and  of  great  signifi- 
eance  become  apparent. 

By  a  carefully  regulated  comparison  of  one  organism  with  an- 
other, we  diacover  the  resemblances  as  well  as  the  di^erences  be- 
tween them.  If  these  resemblances  be  strong,  and  occui"  in  impor- 
tant poinU  of  structure  or  development,  we  assert  that  there  is  an 
Affinity  between  the  compared  organisms,  and  we  assume  that  the 
closeuefts  of  the  affinity  varies  directly,  with  the  closeness  of  the 
resemblance* 

It  is  on  the  determination  of  these  atHnities  that  all  philosophic 
classification  of  animals  and  plants  must  be  based.  A  philo- 
sophical classification  of  organised  beings  aims  at  being  a  succinct 
statement  of  the  affinities  between  the  objects  ao  classified »  these 
allSnities  being  at  the  same  time  so  set  forth  as  to  have  thoir  vari- 
ous degrees  of  closeness  and  remoteness  indicated  in  the  classifi- 
cation. 

AlUnities  have  long  been  recognized  as  tlie  grounds  of  a  natural 
biological  classification,  but  it  is  only  quite  lately  that  a  new  sig- 
nificance has  been  given  to  them  by  the  assumption  that  they  may 
indicate  something  more  than  simple  agreement  with  a  common 
pUn  —  that  they  may  be  derived  by  inheritance  fk-om  a  common 
ancestral  form,  and  that  tliey  therefore  aff<»rd  evidence  of  a  true 
blood  relationship  between  the  organisms  presenting  them. 

The  recognition  of  this  relationship  is  the  basis  of  what  is 
known  as  the  Descent  Theoiy.  No  one  doubts  that  the  resem- 
blances we  notice  among  the  members  of  such  small  groups  as 
those  we  name  species  are  derived  by  inheritance  from  a  common 
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onoefltor,  and  the  Descent  Theory  is  simply  tho  exteosion  to  the 
lai-ger  gTou|i*i  of  this  same  tdca  of  relationnhiiK 

If  this  be  a  true  (iriticiijic*  then  biological  dassi fixation  becomes 
an  expedition  of  family  relatiouflbip — u  gcneulu^c'!il  tree  in  which 
the  ntcini  and  branchea  indicate  various  dei^ces  of  relationship  and 
direct  and  collateral  lines  of  descent.  It  is  this  conception  which 
takes  classiHi*ation  out  of  the  dciniain  of  the  purely  niorphulpgicab 

Affhtttif  detennined  by  the  sturhf  of  Anatomif  and  Devdojmient* — 
From  what  has  just  been  said  it  follows  that  it  is  mainly  by  a  com- 
parison of  organisms  in  their  anatouiieal  and  developmcnlal  char- 
acters that  their  aUlriities  arc  discoverable.  The  structure  of  an 
organism  will  in  by  far  the  greater  number  of  cases  be  auflk-ient  to 
indicate  its  true  affinity ,  but  it  sometimes  happens  that  ctTtain 
members  of  a  group  dcptirt  in  their  structure  so  widely  from  tho 
charact<*r»  of  the  type  to  which  they  belong,  that  without  some 
other  evidence  of  their  afDnities  no  one  would  think  of  assigning 
them  to  it.    This  evidence  is  afforded  by  development. 

A  Philosophical  Clasmjlcation  cannot  form  a  mngle  Rectilineal 
Series, — A  comparison  of  animals  with  one  another  having  thus 
resulted  in  establishing  their  afTinitiea^  we  may  arrange  them  Into 
groups,  some  more  nearly,  others  more  remotely  rclatcrl  to  one 
anottier*  The  various  degrees  and  directions  of  affinity  will  be 
expressed  in  every  philosophical  arrangement,  and  as  these  atllni- 
ties  extend  in  vnrious  directions,  it  becomes  at  once  apiiiirent  that 
no  arrangement  of  the  animal  or  vegetable  kingdom,  in  a  straight 
line  ascending  like  the  ste[)s  of  a  ladder  from  lower  to  higher 
forms,  can  give  a  tnie  idea  of  the  relations  of  living  beings  to  one 
another.  These  relations,  on  the  contrary,  can  be  expressed  only 
by  a  ramified  an<l  complex  figure  which  we  have  idready  compared 
to  Uiatof  a  genealogical  tree. 

Distribution  and  Evolution,  —  Another  very  important  depart- 
ment of  biological  science  is  that  of  the  distribution  of  organized 
beings.  Tlvia  may  be  eiUier  distribution  in  space,  geographical 
diMtribution :  or  diBtributiou  La  time,  palutonUilogical  distribu- 
tion. Both  of  these  have  of  late  yeius  ac<juired  increased  signili- 
cancc,  for  we  have  begun  to  get  more  distinct  glimpses  of  the  laws 
by  which  they  arc  controlled,  of  tlie  origin  of  faunas  and  Itoras, 
and  of  the  causes  which  regulate  the  sequence  of  life  upon  the 
earth*  Time,  however^  will  not  allow  me  to  enter  upon  this  sub- 
ject aa  AiHy  as  Its  interest  and  importance  would  deserve,  and  a 
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few  words  on  palaeontological  distribution  are  all  that  I  can  now 
venture  on. 

The  distribution  of  organized  beings  in  time  has  lately  come  be- 
fore us  in  a  new  light  by  the  application  to  it  of  the  hypothesis  of 
evolution.  According  to  this  hypothesis,  the  higher  groups  of  or- 
ganized beings  now  existing  on  the  earth's  surface  have  come 
down  to  us,  with  gradually  increasing  complexity  of  structure,  by 
continuous  descent  from  forms  of  extreme  simplicity  which  con- 
stituted the  earliest  life  of  our  planet. 

In  almost  every  group  of  the  animal  kingdom  the  members 
which  compose  it  admit  of  being  arranged  in  a  continuous  series 
passing  down  from  more  specialized,  or  higher,  to  more  general- 
ized or  lower  forms ;  and  if  we  have  any  record  of  extinct  mem- 
bers of  the  group,  the  series  may  be  carried  on  through  these. 
Now  while  the  descent  hypothesis  obliges  us  to  regard  the  various 
terms  of  the  series  as  descended  from  one  another,  the  most  gener- 
alized forms  will  be  found  among  the  extinct  ones,  and  the  farther 
back  in  time  we  go  the  simpler  do  the  forms  become. 

By  a  comparison  of  the  forms  so  arranged  we  obtain,  as  it  were, 
the  law  of  the  series,  and  can  thus  form  a  conception  of  the  miss- 
ing terms  and  continue  the  series  backwards  through  time,  even 
where  no  record  of  the  lost  forms  can  be  found,  until  from  simpler 
to  still  simpler  terms  we  at  last  arrive  at  the  conception  of  a  term 
so  generalized  that  we  may  regard  it  as  the  primordial  stock,  the 
ancestral  form  from  which  all  the  others  have  been  derived  by 
descent. 

This  root  form  is  thus  not  actually  observed,  but  is  rather  ob- 
tained by  a  process  of  deduction,  and  is  therefore  hypothetical. 
We  shall  strengthen,  however,  its  claims  to  acceptance  by  the  ap- 
plication of  another  principle.  The  study  of  embrj-olbgy  shows 
that  the  higher  animals,  in  the  course  of  their  development,  pass 
through  transitory  phases  which  have  much  in  common  with  the 
permanent  condition  of  lower  members  of  the  type  to  which  they 
belong,  and  therefore  with  its  extinct  representatives.  We  are 
thus  enabled  to  lay  down  the  further  principle  that  the  individual, 
in  the  course  of  its  own  development  from  the  egg  to  the  fully 
formed  state,  recapitulates  within  that  short  period  of  time  the  va- 
rious forms  which  its  ancestry  presented  in  consecutive  epochs  of 
the  world's  history  ;  so  that  if  we  knew  all  the  stages  of  its  indi- 
vidual development,  we  should  have  a  long  line  of  its  descent. 
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Through  the  hypothesis  of  evolution,  pala^ontoloory  and  embryology 
are  thus  brought  iuto  mutual  beariug  on  one  another. 

Let  us  take  an  example  in  wliieh  these  two  pn  net  pies  aeem  to  be 
illustrated.  In  rocks  of  the  Siltirian  nge  there  exist  in  great  pro- 
fusion the  renmrlvnble  foRsiJs  known  as  f^aptolites.  These  eonsist 
of  a  scries  of  little  cups  or  cells  arranged  along  the  sides  of  a  com- 
mon tube,  and  the  whole  fossil  presents  so  close  a  resembhmee  to 
one  of  the  Sertularian  hydroids^  which  inluil»it  the  waters  of  our 
present  seas,  as  to  justify  the  suspicion  that  the  graptolites  consti- 
tute an  ancient  and  long  since  extinct  group  of  the  Hydroida,  It 
is  not,  however,  with  the  proper  cells  or  hydrothecfc  of  the  Sertu- 
lariuns  that  the  cells  of  the  gra[>tolite  most  closely  agree,  but  rather 
with  the  little  receptacles  which  in  certain  Sertularina^  belonging  to 
the  family  of  tiie  Flumularida  wo  find  associated  with  the  hydro- 
thecie,  and  which  are  known  as  ^'Nematophores."  A  coni[>«rison 
of  structure  then  shows  that  the  graptolites  may  with  considerable 
probability  be  regarded  as  representing  a  Plumularia  in  which  the 
hydrothecm  had  never  been  developed  and  in  which  their  place  had 
been  taken  by  the  nematophores. 

Now  it  can  be  shown  that  the  nematophores  of  the  living  Flu- 
mularida are  filled  with  masses  of  protophtsm  which  have  the 
I»ower  of  throwing  out  pseudopodia,  or  long  processes  of  their  &ul>- 
stance,  and  that  they  thus  resemble  the  Khizopoda,  whoso  soft  parts 
consist  entirely  of  a  similar  protoj)lasm  and  which  stand  among  the 
Protozoa,  or  lowest  group  of  the  animal  kingdom.  If  we  suppose 
the  hydrothcea  suppressed  in  a  plumularian,  we  should  thus  nearly 
convert  it  into  a  colony  of  Rhlxopoila,  from  which  it  would  difler 
only  in  the  somewhat  higher  raoriihological  dUTerentiation  of  its 
ca;nosarc  or  common  living  bond*  by  which  the  indtviduads  of  the 
colony  are  organically  connected.  And,  under  this  view,  just  such 
a  colony  would  a  graptolite  be,  waiting  only  for  the  development 
of  hydrotheca  to  raise  it  into  the  condition  of  a  plumularian. 

liringing  now  the  evolution  hypothesis  to  bear  upon  the  ques- 
tion, it  would  follow  that  the  graptolite  may  be  viewed  as  an  an- 
cestral form  of  the  Sertularian  hydroids,  a  form  having  the  most 
intimate  relations  with  the  lihlzopoda ;  that  hydrnnths  and  hydro- 
thecae  became  developed  in  its  descendanta ;  and  that  the  rhizo- 
podal  graptolite  became  thus  converted,  in  the  lapse  of  ages,  into 
the  hydroidal  Sertularian. 

This  hypothesis  would  be  strengthened  if  we  found  it  agreeing 
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with  the  plienomena  of  individual  development.  Now  sticb  Pla- 
mularida  as  have  been  followed  in  their  development  fi'om  the  egg 
to  the  adult  state  do  actually  present  well-developed  nematophorcs 
before  they  show  a  trace  of  hydrotbecfle^  thus  passing  in  the  course 
of  their  erabryolo^cal  development  through  the  condition  uf  a 
graptoUtc,  and  recapitulating  within  a  few  days  stages  which  it 
took  incalculable  ages  to  bring  about  in  the  pala?ontological  devel- 
opment of  the  tribe, 

I  have  thus  dwelt  at  some  length  on  the  doctrine  of  evolution  be- 
cautie  it  has  given  a  new  direction  to  biological  study  nnd  must 
powerfully  influence  all  future  researches.  Evulution  ja  the  high* 
est  expression  of  the  fundamental  principles  established  liy  !M 
Darwin,  and  depends  on  the  two  admitted  faculties  of  living  l"  - 
ings — herrditify  or  the  transmission  of  characters  from  the  parent 
to  tbo  offspring ;  ami  adaptivity,  or  the  capacity  of  having  these 
characters  more  or  leas  modified  in  the  offspring  by  external  agcp- 
cies,  or  it  may  be  by  spontaneous  tendency  to  variation. 

The  hypothesis  of  evolution  may  not,  it  is  true,  be  yet  csUdj- 
lished  on  so  sure  a  basis  as  to  command  instantaneous  acceptance  ; 
and  for  a  generalization  of  such  vast  significance  no  one  can  be 
blamed  for  demanding  for  it  a  broad  and  indisputable  foundation 
of  facts.  Whether  J  however,  we  do  or  do  not  accept  it  as  firmly 
established,  it  is  at  all  events  certain  that  it  embraces  a  greater 
number  of  phenomena  and  suggests  a  more  satiafactory  explana- 
tion of  them  than  any  other  hj^^iothesis  which  has  yet  been 
proposed, 

With  all  our  admiration,  however,  for  the  doctrine  of  evolution 
as  one  of  the  most  fertile  and  comprehensive  of  philosophic  hy* 
potheses,  we  cannot  shut  our  eyes  to  the  dilUculties  which  lie  in  the 
way  of  accepting  it  to  the  full  extent  which  has  been  sometimes 
claimed  for  it.  It  must  be  borne  in  mind  that  though  among  some 
of  the  higher  vertcbrata  we  can  trace  back  for  some  distance  in 
geological  time  a  continuous  series  of  forms  which  may  safely  lie 
regarded  as  derived  from  one  another  by  gradual  modification — as 
has  been  done,  for  example,  so  successfully  by  Prof.  Iluxlcy  in  the 
case  of  the  horse — yet  the  instances  are  very  few  in  which  such  a 
Bequence  has  been  actually  established  ;  while  the  first  appearance 
in  the  earth*ti  crust  of  the  various  classes  presents  itself  in  forma 
which  by  no  means  belong  to  the  lowest  or  most  generalized  of 
their  living  representatives.     On  this  last  fact,  however,  I  do  not 
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lay  much  etress,  for  it  will  admit  of  explanation  by  referring  it  to 
the  deflett^ney  of  the  geolagicu.1  riH^onl,  and  then  demanding  a 
lap^o  of  Itnie^ — ^of  eiionnous  length,  it  is  true — ^during  which  the 
nt'ce^Biiry  inodifumtions  would  l>e  in  progfesi^  before  the  earliest 
phase  of  wbich  we  have  any  knowledge  could  have  been  reached. 

Again,  we  must  not  h>se  eight  of  the  h^^iotbetlcal  nature  of 
tho.<^e  primordial  forms  in  wliicii  we  re«:ard  the  braucheM  of  our 
geneulogical  tree  as  taking  tlieir  origin  ;  and  while  the  doetriue 
of  the  recapitulation  of  ancestral  forms  lias  much  probabilit3% 
and  harmonizes  with  the  otlier  aspects  of  the  evolution  doctrine 
into  a  beautifully  symmetrical  system,  it  is  one  for  which  a  suffl- 
cient  number  of  actually  observed  facts  has  not  yet  been  adduced 
to  remove  it  altogether  from  the  region  of  hypothesis. 

Even  the  case  of  the  graptolites  already  adduced  is  an  illustra- 
tion rather  than  a  proof,  for  the  diffleult}-  of  determining  the  true 
nature  of  such  obscure  fossils  is  so  great  that  we  may  be  alto- 
gether mistaken  in  our  views  of  their  structure  and  ultiuilics. 

To  me,  however,  one  of  the  chief  difficulties  in  the  wiy  of  the 
doctrine  of  evolution,  when  carried  out  to  the  extreme  length  far 
which  some  of  its  advocates  contend^  appears  to  be  the  unbroken 
continuity  of  inherited  life  uUich  it  necessarily  requires  through  a 
period  of  time  whose  vastness  is  such  that  the  mind  of  man  ia 
utterlj'  incapable  of  comprehending  it.  Vast  periods,  it  is  true, 
are  necessary  in  order  to  render  the  phenomena  of  evolutioii  pos- 
sible ;  but  the  vastnesa,  which  the  antiquity  of  life,  as  shown  liy 
its  remains  in  the  oldest  fossiliferous  strata,  requires  us  to  give 
to  these  periods,  may  be  even  greater  than  is  compatible  with 
continuity. 

We  have  no  reason  to  snppose  that  the  reproductive  faculty  in 
organized  lieings  is  endowed  with  unlimited  power  of  extension, 
and  yet  to  go  no  farther  back  than  the  Silurian  iieriod — though  the 
seas  which  bore  the  I^k)2oon  were  probably  as  far  anterior  to  tho«e 
of  the  Silurian  as  these  are  anterior  to  our  own — the  hypothesis  of 
evolution  reipiires  that  in  tliat  same  Silurian  period  the  ancestors 
of  tlie  present  living  forms  must  have  existed,  and  that  their  life 
had  continued  by  inheritance  through  all  tlie  rami  li  cat  ions  of  a 
single  genealogical  tree  down  to  our  own  tinje ;  the  branches  nf 
the  tree,  it  is  true,  here  ami  there  falling  away,  with  the  extinction 
of  whole  genera  and  families  and  tribes,  but  atiU  some  always 
remaining  to  carry  on  the  life  of  tlie  base  through  a  period  of  time 
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to  nil  intents  and  purposes  infinite.  It  is  tnic  that  in  n  few  cases 
a  coutinuous  series  of  forma  regularly  passing  from  lower  to  higher 
degrees  of  spedalizatlon,  and  very  prohably  connected  to  another 
by  direct  descent,  miiy  be  fullowed  tliroiigh  long  geolo^^ieal  peri- 
ods, «s,  for  exuniple,  the  grachiated  aeries  already  alkuled  to,  winch 
may  be  traced  between  certain  mammals  of  the  Eocene  and  others 
living  in  our  own  time,  as  well  as  the  vcr}*  low  forms  which  hive 
come  down  to  us  apparently  unmodified  from  the  epoch  of  the 
Chalk.  But  incalculably  great  as  are  thcs^e  periods^  they  are  but 
as  the  swing  of  the  penrlulum  in  the  millennium,  when  compared 
to  the  time  which  has  elapsed  since  the  first  aniinali nation  of  our 
globe. 

la  the  faculty  of  reproduction  so  wonderfiilly  tenacious  as  all 
this^  that  through  periods  of  inconceivable  duration,  and  exposed 
to  inllueuces  the  most  intense  and  the  most  varie<l,  it  has  still 
come  down  to  us  in  an  unbroken  stream?  Have  the  strongest 
which  had  survived  in  the  struggle  for  existence  necessarily 
handed  down  to  the  strongest  which  should  follow  them  the  power 
of  continuing  as  a  perpetual  heirloom  the  life  which  they  had 
themselves  inherited  ?  Or  have  there  been  many  total  extinctions 
and  many  renewals  of  life — a  succession  of  genealogical  trees,  the 
earlier  ones  becoming  old  and  decayed,  and  dying  out,  and  their 
place  taken  by  new  ones  which  have  no  kinship  with  the  others? 
Or,  Anally^  is  the  doctrine  of  evolution  only  a  working  hypothcsia 
which*  like  an  algebraic  fiction,  may  yet  be  of  inestimable  value  aa 
an  instrument  of  research  ?  For  as  the  higher  calculus  becomes 
to  the  physical  inquirer  a  power  by  which  he  unfolds  the  laws  of 
the  inorganic  world,  so  may  the  hypothesis  of  evolution,  though 
only  a  hypothesis,  furnish  the  biologist  with  a  key  to  the  order  and 
bidden  forces  of  the  world  of  life*  And  what  Leibnitz  and  New- 
ton and  Hamilton  have  been  to  the  physicist,  is  it  not  that  which 
Darwin  has  been  to  the  biologist? 

But  even  accepting  as  a  great  truth  the  doctrine  of  evolutioii, 
let  ns  not  attribute  to  it  more  than  it  can  juf^tly  claim*  Ko  valid 
evidence  has  yet  been  adduced  to  lead  us  to  believe  that  inorganic 
matter  has  become  transformed  into  living,  otherwise  than  through 
the  agency  of  a  preexisting  organism,  and  there  remains  a  resid- 
na!  (vln^nonjenon  still  entirely  unaccounted  for.  No  physical  hy- 
jJothcHis  founded  on  any  indisputable  fact  has  yet  explained  the 
origio  of  the  primordial  protoplasm,  aod,  above  all,  of  its  marvel- 
Ions  properties  which  rendei*  evolution  possible. 
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Accepting,  then,  the  doctrine  of  evolution  in  nil  freedom  und  in 
a\\  iu  legitimnt^?  consequences,  there  remains,  1  sny,  n  grrjit  resid- 
uinn  unexplained  by  pbjsiciU  theories.  Natural  Selection,  the 
Straggle  for  K^tistence,  the  Survival  of  the  Fittest,  will  explain 
much,  but  they  will  not  explain  all.  They  may  offer  a  beautiful 
a  id  convincing  theory  of  the  present  order  and  Htness  of  the  or- 
ganic universe,  as  the  laws  of  attraction  do  of  the  inorganic,  but 
the  properties  with  which  the*  priraordial  protoplasm  is  endowed — 
its  heredity  and  its  adaptivity — remain  unexplained  by  them,  for 
these  properties  are  their  cause  and  not  their  ellect* 

For  the  cause  of  this  cause  we  have  sought  in  vain  among  the 
physical  forces  which  surround  us,  until  we  are  at  last  compel  led 
to  rest  upon  an  independent  volition,  a  far-seeing  inlelligent  do- 
sign.  Science  may  yet  discover  even  among  the  laws  of  physics 
the  cause  it  looks  for;  it  may  be  that  even  now  we  have  glimpses 
of  it ;  that  those  forces  among  which  recent  physical  research  has 
demonstrated  so  grand  a  unity — light,  heat,  electricity,  magnet* 
ism — when  manifesting  themselves  through  the  organizing  proto- 
plasm, become  converted  into  the  phenomena  of  life,  and  that  the 
poet  has  unconsciously  enunciated  a  great  scientific  trntii  when  he 
tells  us  of 

"  Gay  Uznrdt^  glitteHuj?  on  tbe  wfiU* 
Of  ruined  shrluea,  Uiipj  nnd  bright 
At  though  thejr  were  aiivt  with  U^hL** 

Bat  all  this  is  only  carrying  us  one  step  back  in  the  grand  gen- 
eralization* All  science  is  but  the  intercalation  of  causes,  each 
more  comprehensive  than  that  which  it  endeavors  to  explain,  be- 
tween the  great  primal  cause  and  the  ultimate  effect. 

I  have  thus  endeavored  to  sketch  for  you  in  a  few  broad  outlines 
the  leading  aspects  of  biological  science,  and  to  indicate  the  direc- 
tions which  biological  studies  must  take.  Our  science  is  one  of 
grand  and  solemn  import,  for  it  embraces  man  himself  and  is  the 
exponent  of  the  laws  which  be  must  obey.  Its  subject  is  vast,  for 
it  is  life,  and  life  stretches  back  into  the  illimitable  past,  and 
forward  into  the  illimitable  future.  Life,  too,  is  everywhere. 
Over  all  this  wide  earth  of  ours,  from  the  equator  to  the  poles, 
there  is  scarcely  a  spot  which  has  not  its  animal  or  its  vegetable  den- 
izens— dwellers  on  the  mountain  and  on  the  plain,  in  the  lake  and 
on  the  praine,  in  the  arid  desert  and  the  swampy  fen ;  from  the 
tropical  forest  with  its  strange  forms  and  gorgeous  colors  and 
myriad  voices,  to  the  ice-fields  of  polar  latitudes  and  those  silent 
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seas  which  lie  beneath  them,  where  living  things  unknown  to 
wanner  climes  congregate  in  unimaginable  multitudes.  There  is 
life  all  over  the  solid  earth;  there  is  life  throughout  the  vast 
ocean,  from  its  surface  down  to  its  great  depths,  deeper  still  than 
the  lead  of  sounding  line  has  reached. 

And  it  is  with  these  living  hosts,  unbounded  in  their  variety, 
infinite  in  tlieir  numbers,  that  the  student  of  biology  must  make 
himself  acquainted.  It  is  no  light  task  which  lies  before  him  — 
no  mere  pastime  on  which  he  may  enter  with  trivial  purpose,  as 
though  it  were  but  the  amusement  of  an  hour ;  it  is  a  great  and 
solemn  mission  to  which  he  must  devote  himself  with  earnest 
mind  and  with  loving  heart,  remembering  the  noble  words  of 
Bacon :  — 

"Knowledge  is  not  a  couch  whereon  to  rest  a  searching  and 
restless  spirit ;  nor  a  terrace  for  a  wandering  and  variable  mind 
to  walk  up  and  down  with  a  fair  prospect ;  nor  a  tower  of  state 
for  a  proud  mind  to  raise  itself  upon  ;  nor  a  fort  or  commanding- 
ground  for  strife  and  contention  ;  nor  a  shop  for  profit  and  sale ; 
but  a  rich  storehouse  for  the  glory  of  the  Creator,  and  the  relief 
of  man's  estate." 
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Thr  Systematic  Position  or  the  Bracuiopods.* — To  those  ac- 
customed to  find  the  Brachiopods  invariably  mentioned  in  palseon- 
tological  as  well  as  zoological  works  as  shell- fish,  with  no  hint  of 
an  affinity  to  any  other  class  of  animals,  the  author's  remark  at 
the  beginning  of  his  essay  that  "  the  Brachiopoda  are  true  worms, 
with  possibly  some  affinities  to  the  Crustacea,  and  that  they  have 
no  relations  to  the  Mollusca,  save  what  many  other  worms  may 
possess  in  common  with  them,"  will  seem  in  its  nature  somewhat 
iconoclastic.  But  we  should  remember  that  Cuvier  regarded  the 
bamaeles  as  Mollusca,  and  it  was  not  until  1830  that  Thompson 
and  Burmeister  demonstrated  from  their  mode  of  growth  that  these 
shell-bearing  animals  were  undoubted  Crustacea ;  the  SerpulaB  and 
Spirorbes  were  regarded  as  shell-fish  by  many  collectors,  and  even 

•The  Syttematie  PoBitlon  of  the  Brachiopoda.  By  Edward  8.  Mone.  (From  the 
Proceedings  of  the  Boston  Society  of  Natural  History,  xt.  Fablished  Aasrust,  1873. 
8to.  pp.60.) 
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tbe  bivalve  phyllopods  (EstKeria)  of  our  fresh-water  pools  are 
daily  mUtaken  by  collectors  for  species  of  Cyclafl.    Oii  tbe  otber 

rig.  u 


Limgola  |>jrniniidiite* 

baud  certain  worms,  such  aa  the  flat  worms  or  rianarians^  have 

beeo  regarded  as  allied  to  tbe  Biialls  and  slugn  by  good  naturalists. 

We  will  DOW  attempt,  so  far  as  is  possible^  to  condense  the 

paper  of  Professor  Morse  by  giving  his  chief  arguments  for  con- 


Fig.  2. 


rif.z. 


i         i  0 

TmiiBVcriic  sectloti  of  Llngiiln. 


Fig.  L 


i 


TrnncTor*©  fot  Hon  of  AnncituU  nfler  Cam*. 
r»l  ciifitv:  I,  iutcdiitit!;  f,  «*vgiutfuniJ  oi-giua^ 


Fig.  S. 


ciui  aixhfii^|»e7  utter  Ciuiie. 


M(>LJusGAii  arebacyp«i  oiler  Cani*, 


aidcring  the  ^^Lamp-sbells"'  as  worms.    He  ftrst  detSues  tbe  two 
classes*    Tbe  worms  have  an  elongate  form,  wiiUe  tbat  of  this 
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mollask  is  concentrated  or  sac-like ;    hence   the  term   Saccata 
applied  to  them  by  Professor  Hyatt. 

In  the  moUusk  the  viscera  are  usually  contained  in  a  large 
chamber  protruding  above  the  foot,  while  in  the  worm  "the  sym- 
metry of  the  body  is  never  disturbed  by  the  ^ 
viscera."     In  tl^e  moUusk,  moreover,  the  man- 
tle is  sac-like,  "inclosing  a  conspicuous  cav- 
ity," and  protecting  the  gills,  while  the  ali- 
mentary canal  is  straight  in  the  worm,  rarely 
convoluted,  and  suspended  freely  in  the  peri- 
visceral cavity,  by  bands  (Fig.  1,  b)  ;   in  the 
moilusk  this  organ  is  always  convoluted,  and 
intimately  blended,  or  united,  with  other  or- 
gans.    The  nervous  system  of  the  worms  con-  ^  ^ 

^  •'  Embryo  of  Lamellibran* 

sists  of  a  nerve  collar  from  which  start  two  chiate. 

parallel  chains  of  ganglia, while  in  the  mollusks  foot;''6f  byeTai  gian^d/  g\ 
there  is  a  nerve  collar,  but  no  double  chain,  ^*^** 
and  instead,  nerves  are  thrown  out  to  the  sensory,  motbr  and 
parieto-splanchnic  regions.  The  eggs  of  worms  are  usually  (ex- 
cept in  the  leeches)  set  free  in  the  general  cavity  of  the  body, 
which  is  not  the  case  with  the  mollusks.  Lastly,  the  embryo 
moilusk  (Fig.  6)  early  develops  a  shell  composed  of  one  or  two 
pieces,  while  the  embryonic  worm  is  usually  distinctly  ringed, 
as  seen  on  the  opposite  page. 

Here,  in  passing,  we  would  remark  that  while  the  mollusks  are 
admirably  characterized,  the  author  has,  we  think,  failed  to  give 
sufficient  importance  to  the  most  fundamental  and  important  char- 
.  acter  in  the  typical  worm.  Certainly  the  ringed,  segmented 
structure  of  the  worm  is  that  which,  more  than  any  other  char- 
acter, separates  it  from  other  animals,  and  when  the  rings  are 
absent,  as  in  the  Planarians,  Nematoids  and  other  low  worms,  this 
is  an  adaptive  character  resulting  from  their  peculiar  habits. 
Moreover  it  should  be  remembered  that  our  author  regards  the 
Brachiopods  as  a  division  of  Chaetopod  worms,  in  which  the  seg- 
ments are  invariably  present,  and  form  the  most  important  feature 
of  those  animals.  Again,  we  fail  to  find  any  reference  to  the  re- 
lation of  the  most  important  anatomical  systems  (the  nervous,  cir- 
culatory system  and  digestive  canal)  to  the  walls  of  the  body.  The 
correlation  in  structure  of  the  nervous  sj^stem  of  the  higher  worms 
to  the  segmented  structure  is  also  most  intimate  and  remarkable. 
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Fig.  7. 


Fig.  8.  Fig.  9.  Fig.  10.  Fig.  11. 


EmbryoB  of  WormB. 

Fig.  7.  Serpnla;  Flg.8,  Spio:  Fig.  9,  Melicerta  f Rotifer);  Fig.  10,  Pileolnria:  Fig.  11« 
Phoronis;  (Fig.  7,  original;  Figs.  8  and  10,  from  Ciapar^de ;  Fig.  9,  ftom  Huxley;  Fig. 
11,  fl-om  Dyster.) 


Fig.  12. 


Fig.  13. 


Fig.  14. 


Fig.  15. 


Fig.  16. 


Fig.  17. 


Embryos  of  Brachiopods. 

Figs,  18, 18, 14,  Thecidinm  (A*om  Lacaze  Dutliiers). 

Figs.  15, 16, 17,  Tercbratulina  (original). 
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To  this  deficiency  in  the  definitions,  otherwise  so  full,  we  shall  re- 
car  in  noticing  the  author's  conclusions  as  to  the  more  immediate 
relationship  of  the  Brachiopoda.  It  may 
also  be  noticed  that  in  none  of  the  dia- 
grams of  the  transverse  sections  of  the 
worms  are  the  positions  of  the  dorsal  ves- 
sel or  nervous  cord  in  relation  to  the  body 
walls  indicated;  and  in  this  respect  the 
same  view  of  the  moUusk  is  unsatisfac- 
tor}\  This  is  said  not  so  much  by  way  of 
criticism,  as  to  call  attention  to  important 


Fig.  18. 


'5!m: 


Portion  of  Peduncle  of  Lin^ 
gula  j^yramidata,  showing  an- 

differences  between  the  Brachiopods  and  nuiatione,  and  circulation  of 

*  ,      fluid  within. 

Chsetopodous  worms,  which  demand  seri- 
ous consideration  in  accepting  the  conclusions  as  to  the  precise 
systematic  position  of  the  Brachiopods  claimed  by  the  author. 

Farther  on,  in  speaking  of  the  general  proportions  of  the  body, 
it  seems  that  the  author  does  not  lay  much  stress  on  the  ringed 


Fig.  19, 


structure  of  the  higher  worms,  of  which  it 
should  be  borne  in  mind  he  considers  the  Brach- 
iopods to  form  a  division.  Thus  it  is  stated, 
almost  casually,  that  '^  a  prominent  character  of 
the  higher  worms  is  the  annulations  or  rings 
marking  the  body."  As,  however,  the  annula- 
tions are  wanting  in  certain  low  worms  (i.e.  the 

Showing  cephalic  col-  Gephyrea  or  Sipunculoid  worms,  Sagitta,  Nema- 
m.^^mediL'n^'^do^       toidca,   Acanthoccphala*)  the   absence  of  this 

notch;/,  lateral  notch,  character  in  the  Brachiopods  is  unimportant; 

still,  however,  the    peduncle    of 

Lingula  is  "partially  annulated" 

(Fig.  18). 
The  comparison    between   the 

mollusks  and  worms  is  then  ex- 
tended    to     the     integumentary 

organs.     Here,  in  an  exceedingly 

suggestive  way,  the  author  shows 

that  in  the  worms  the  integument 

is  rarely  ever  extended  beyond  the  limits  of  the  body ;  but  when 


Fig.  90. 


Fig.  21. 


Head  of  Discina. 


Head  of  Sabella. 


*It  should  be  borne  in  mind  that  these  worms  are  mostly  parasitic,  or,  as  in  Sagitta 
and  Sipnnculnt,  very  aberrant  forms,  and  the  absence  of  rings  is  probably  a  secondary 
or  adaptire  character. 
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it  is  it  forras  a  broad  cephaUc  colliir,  **  covering  the  hasc  of  the 
arms  in  those  worraa  possossiug  it  (as  in  Sabella,  Fig.  19),  while  10 
Ibc  Brachiopoda  the  collar  covers  and  protects  the  arms/'  and  this 
collar  is  tiot  to  be  com  pared  with  the  ttiantle  of  moll  us  ks*     On 

I'll;  St. 


LonjrirudUal  eection  of  ftnterior  portion  of  Lliigttl»< 
Fig.  IS. 


9i      <t  c      ch  mi*/ 

Loogltndinal  ^cotton  of  anrcrior  portion  of  AmphUrit€  vmtrUttbrum^ 

mtUKmlh;  «v«  creoiihAgufi;  «^,  elnmnch;  a^nnn;  ci^rhri;  b/^htuvb\»l  fold;  tb,  cnitl* 
iagitlout  base  of  iirm;  »,  aIiiuh  lendliig  lo  Arm;  oc,c«|)balio  collar  or  paliULl  memlirsuii!. 

page  27  the  cephalic  region  of  the  true  worms  is  discussed,  and 
the  intimate  relatiouHhlp  between  the  bead  of  certain  worms^  such 
jLS  Sabella  and  Araphltrite,  and  that  of  tlie  Brachiapods,  shown. 
This  can  be  seen  by  a  glance  at  tlic  accompanying  figures.  We 
cannot  farther  abstract  the  condensed  statement  of  the  author- 
By  making  a  longitudinal  section  of  the  worm  Amphitrite,  and 
the  brachiopod  Lingula,  the  most  Interesting  relationship  may  be 
detected  (Figs.  22  and  23). 
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Considering  the  arras  alone  we  are  told  that  a  transverse  section 
of  a  right  arm  of  Amphitrite  (Fig.  24)  resembles  that  of  Lingula, 


Fig.  25. 


(Fig.  25)  much  more  than  "corres- 
ponding sections  of  two  Brachiopodb 
resemble  each  other." 

Bristles  like  those  of  worms,  moved 
by  muscles,  and  quite  unlike  the  stiff 
spines  of  the  Chitons  occur  in  the 
Brachiopods.  The  muscles  of  the 
integument  bear  the  closest  resem- 
blance to  those  of  worms.  The  peri- 
visceral cavity  is  shown  to  be,  like 
that  of  worms,  lined  with  a  delicate 
membrane  and  strongly  ciliated. 
Prof.  Morse  has  succeeded  in  finding 
a  vessel  on  the  dorsal  surface  of  the  intestine  of  Lingula,  but  not 
the  vesicle  described  by  Hancock.     But  still  he,  as  well  as  others, 


TranfiverPe  TninR verse  pe<;- 

eection  of  arm       tlon  of  ami  of  Lin- 
of  Amphitrite       gtUu  pyramitlttta, 
ventrilttbntm. 
cif  chri;  &/,  brachial  fold:  »,  sinus. 


Fig.  26. 


Fig.  27. 


Fig.  28. 


Chiton  Rpicnlosus,  Gray.     Amicula  Kmersonii.    Nerine  cirratulus. 


A.  pide  view  of  Chiton, 
magnified;  fi,  side  view 
of  one  tnlt  of  bri>tleA  iu 
the  girdle;  C.  a  tufl  of 
bri  Piles  largely  magni- 
fied ;  a,  line  of  girdle ;  fr, 
base  of  tuft. 


Fig.  29. 

Hi 


Disoina. 


a,    cartilaginous       I>eciduou8  seta  Deciduous  seta 

layer;    b,  muscular    of    larval    worm,  of  larval  Discina, 

layer.                              Xtrine  cirratulus^  fVoro  Fritz  Miiller. 
f^om  Clapar^de. 


has  never  succeeded  in  studying  the  vascular  system  satisfactorily. 
He,  however,  alludes  to  a  pseudo-hremal  S3^stem  of  organs,  being 
a  set  of  membranes  which  invest  the  oviducts,  and  has  traced  the 
circulation  in  living  Rhynchonellae.     This  subject,  and  the  circula- 
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tion  of  Lingula,  which  has  red  blood,  is  reserved  for  discussion  in 
a  subsequent  memoir.  The  digestive  canal  of  the  Brachiopods, 
as  well  as  the  circulatory  system,  does  not  compare  well  with 

those  of  the  normal  worms. 

• 

*'The  anomalous  features  presented  by  some  worms,  in  the 
absence  of  an  anus,  or  the  possession  of  a  ccecal  stomach,  and 
the  anterior  termination  of  the  anus,  are  fully  repeated  in  the 
Brachiopoda.  In  one  entire  division  of  the  Brachiopoda,  repre- 
sented by  Terebratula,  the  stomach  terminates  in  a  coscal  sac. 
In  Terebratulina  the  alimentary  tract  is  closed  posteriorly.  Nor 
has  the  slightest  trace  of  an  anus  been  detected  in  Thccidium, 
Waldheimia,  Rhynchonella,  and  several  other  genera  that  have 
been  examined.  In  the  very  early  stages  of  Terebratulina,  I 
have  seen  the  rejectamenta  escape  from  the  moiith,  and  in  no  case 
has  the  appearance  of  an  anal  perforation  been  discovered.  In 
Terebratulina,  the  alimentary  tract  pursues  a  direct  antero-poste- 
rior  course  without  convolutions,  while  in  Lingula  and  Discina  the 
anus  terminates  anteriorly  on  the  right  side.  In  Lingula,  the  in- 
testine makes  a  few  turns,  while  in  l3iscina  it  makes  a  single  turn 
to  the  right." 

The  nervous  system  is  much  as  in  the  worms,  there  being  two 
lateral  ventral  cords,  widely  separated  (in  Lingula  these  lateral 
threads,  seem  to  be  double  and  connected  by  commissures)  and 
connected  at  the  oesophagus  by  ganglionic  enlargements,  which 
send  off  threads  to  the  pallial  membranes,  and  to  the  various  mus- 
cles. The  breathing  organs  of  Brachiopods  are  contained  in  the 
pallial  membrane,  which  is  divided  into  two  oblique  transverse 
sinuses,  apparently  resembling  the  interior  of  the  branchia  of  a 
worm.  The  genital  organs  are  almost  identical  with  those  of 
worms,  as  may  be  seen  by  a  study  of  Figs.  30-40. 

We  now  quote  the  author's  conclusions  in  his  own  words  :  — 

''In  considering  the  assemblage  of  remarkable  characters  in 
the  Brachiopods,  we  must  recognize  in  them  a  truly  ancient  type, 
and  consequently  a  synthetic,  or  comprehensive  type.  Thus 
while  we  do  not  find  them  in  all  their  characters  resembling  any 
one  group  of  worms,  I  have  endeavored  to  show  that  all  their 
features,  to  a  greater  or  less  degree,  are  shared  by  one  or  the 
other  of  the  various  groups  of  the  Vermes,  with  one  or  two 
features  shared  by  the  Arthropods. 

It  is  important  to  remark  in  this  connection  that  most  of  the 
ancient  groups  differ  from  present  groups  with  which  they  are 
associated.  Thus  the  Trilobites  are  widely  unlike  modem  Crus- 
taceans, Milne-Edwards  and  Van  Beneden  suggesting  their  affini- 
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Fig.  80. 


Fig.  31. 


Fig.  82. 


Fig.  83. 


Fig.  34. 


Segmental  organs  of  worms. 

Fig.  80,  Lnmbricns:  Fig.  31,  Pectinaria;  Fig.  32,  Eunice;  Fig.  33,  Stylodrllas;  Fig.  34, 
Nereis;  ««,  segmental  organ,  g^  genitalia,  v,  yascular  channel,  i,  intestine;  Fig.  30  is 
ftt>m  Lankester,  the  rest  m>m  Clapar^de. 


Fig.  85. 


Fig.  86. 


Fig.  37. 


Fig.  38. 


Segmental  organs  of  the  Brachiopods. 

Fig.  85,  Discina:  Fig.  86,  Lingnla;  Fig.  37,  Rhynchonella;  Fig.  88,  Terebratullna. 
These  flgoree  are  urom  Morse's  own  studies. 
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Fig.  39. 


ties  with  the  Arachnids.  Tetrabranchiate  Cephalopods  are  widely 
separated  from  the  Dibranchiate  Cephalopods.  CriDoids  are 
widely  unlike  modern  Echinoderras.  In  other  words,  among  the 
Mollusks,  Echinoderms  and  Crustaceans  are  ancient  types  widely 
different  from  the  modern  types  with  which  they  are  correlated. 

So  in  worms  we  should  expect  to  see  ancient  types,  while  pre- 
senting a  high  organization,  yet  differing  from  present  groups  to 
which  they  are  unquestionably  related.  And  from 
the  high  complication  of  structure  of  the  Brachi- 
opods,  Tetrabranchiates,  and  other  ancient  types, 
it  would  seem  that  in  their  culmination  in  ancient 
times  they  had  the  same  relation  to  animals  living 
then  as  the  higher  groups  of  present  times  bear 
to  their  associates.  As  to  the  more  ancient  forms 
of  Brachiopods,  it  is  probable  with  them,  as  with 
other  groups,  that  their  lower  members  were  soft- 
bodied,  and  the  argument  that  has  been  urged,  as 
militating  against  Darwin,  that  animals  of  high 
complication  of  structure  occur  in  the  older 
groups,  becomes  valueless,  when  we  consider  that 
the  lower  forms  of  their  respective  groups  are 
more  often  soft-bodied,  and  that  complicated  forms 
of  earlier  times  were  also  culminating  forms  of 
preexisting  groups.     •     •     •     •     • 

To  sum  up  the  whole  then  : — ancient  Chjetopod 
worms  culminated  in  two  parallel  lines,  on  the 
one  hand  in  the  Brachiopods,  and  on  the  other,  in 
the  fixed  and  highly  cephalized  Chaelopods.  The 
divergence  of  the  Brachiopods,  having  been  at- 
tained in  more  ancient  times,  a  few  degraded  features  are  yet  re- 
tained, whose  relationships  we  find  in  the  lower  Vermes ;  while 

from  their  later  divergence  the  fixed 
and  cephalized  Annelides  are  more 
closely  allied  to  present  free  Cha3to- 
pods. 

And  so  we  must  regard  the  Brach- 
iopods as  ancient  cephalized  Choito- 
2)od8,  while  Serpula,  Amphitrite, 
8abella,  Protula  and  others,  may  be 
regarded  as  modern  (later)  cephalized 
Cha^topods" 

Segmental  organ  of  Tercbratulina. 


leinnenl 
fticiope 


Cuntrainii, 

m,  inner  mouth, 
of  segnienial  or- 
gan ;  o,  external 
orifice  of  ditto;  I, 
testis. 


Fig.  40. 


«,  segmental  organ ;  m.  inner  month 
of  ditto;  o.  external  orifice  of  ditto; 
g.  geuitaX  band;  a,  accessor}'  veoi- 
cle;  tf,  iute^tiue. 


Aside  from  the  great  interest  of 
the  memoir,  the  skilful  and  concise 
manner  in  which  the  facts,  —  many 
discovered  by  the  author  himself  after  the  most  patient  study, 
which  would  in  themselves  commend  the  work  to  every  one — are 
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presented,  we  think  the  author  has  demonstrated,  in  the  clearest 
manner,  that  the  Brachiopods  are  worms.  And  we  congratulate 
ourselves  that  this  important  discovery  of  the  obscure  relationship 
of  these  animals  has  been  made  by  an  American  naturalist,  with 
the  advantages  presented  in  this  country. 

Still,  from  the  facts  so  clearly  set  forth,  we  doubt  whether  the 
Brachiopods  should,  even  with  all  the  important  Chaetopod  charac- 
ters they  present,  be  included  in  the  division  of  Chsetopod  worms, 
but  rather  look  forward  to  their  being  united  with  the  Polyzoa  in  a 
division  equivalent,  perhaps,  to  the  rest  of  the  worms,  at  least  the 
Chsetophora  and  Discophora  combined,  and  forming  a  somewhat 
parallel  group.  The  Brachiopods,  certainly,  from  Prof.  Morse's 
own  showing,  have  not  either  such  a  nervous  system,  or  respira- 
tory or  circulating  organs,  or  an  annulated  body,  as  would  warrant 
their  union  with  the  Chcetopods.  He  has  fully  proved  that  they 
are  a  synthetic  type,  combining  the  features  of  different  groups  of 
worms  and  other  articulate  animals,  and  in  doing  so  he  virtually 
forbids  our  sharing  his  view  as  to  their  special  Chaetopod  nature. 
We  would  prefer,  in  speculating  on  their  ancestry,  to  derive  the 
Brachiopods  and  Polyzoa  from  a  common  vermian  ancestry,  not 
much  higher  than  the  Rotifers,  from  which  sprung  two  stems ;  one 
resulting  in  the  Polyzoa,  and  the  other  in  the  more  highly  and 
specially-developed  Brachiopods,  while  the  Chsetopods  were  prob- 
ably derived  independently  from  an  ancestry  higher  perhaps,  but 
vaguely  resembling  the  Rotifers.  As  to  the  molluscan  affinities 
of  these  animals,  let  those  prove  them  who  can,  after  going  over 
step  by  step  the  track  revealed  by  the  patient  and  toilsome  re- 
searches of  our  author. 

North  American  Grasshoppers.*  —  Dr.  Hayden  proposes  to 
collect,  in  a  single  quarto  volume,  papers  upon  the  zoology  and 
botany  of  the  Rocky  Mountain  region  explored  by  him  in  his  gov- 
ernment surveys.  The  fishes  and  reptiles  will  be  elaborated 
by  Professor  Cope,  the  botany  by  Professor  Porter,  Ilemiptera 
by  Mr.  Uhler,  Coleoptera  by  Dr.  Horn,  birds  by  Dr.  Coues  and 
mammals  by  ProfcBsor  Gill.  The  first  part,  on  a  portion  of  the 
Orthoptera,  is  now  published,  and  if  the  whole  work  is  executed 
upon  the'  same  scale,  one  volume  cannot  contain  it  all :  let  us  hope 
that  it  will  not.     In  the  part  before  us.  Dr.  Thomas  does  not 

*a«port  of  the  U.  S.  Geological  Survey  of  the  Territories.  F.  V.  Hayden,  Geologist 
in  charge.  Vol.  v.  Zoology  and  Botany.  Part  i.  Synopsis  of  the  Acrididai  of  North 
America,  by  CjruB  Thomas,  Ph.  D.    ito.  pp.  x,  262.    Washington,  1873. 
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confine  himself  to  the  study  of  Rocky  Mountain  forms,  but 
includes  the  Acridians  of  the  whole  of  North  America.  It  is  pre- 
ceded by  an  introductory  statement  of  the  external  and  internal 
structure  of  insects  of  this  group,  with  especial  reference  to  parts 
used  in  description ;  by  an  exposition  of  the  author's  idea  of  clas- 
sification and  by  notes  on  the  geographical  distribution  of  the 
genera  and  species.  In  the  body  of  the  work  one  hundred  and 
twenty  species  and  twenty-five  genera  of  U.  S.  Acridians  are 
described  ;  forty  species  and  four  genera  as  new.  In  the  second 
part,  the  extra-limital  species  are  described,  but  no  new  species  are 
mentioned ;  and  nearly  all  the  descriptions,  as  well  as  many  of 
those  in  the  first  part,  are  borrowed ;  it  would  have  been  well  if 
the  author  had  appended  the  describers'  names.  The  work  is  ac- 
companied by  a  well  executed  plate  (none  too  large)  in  which, 
strange  to  say,  nearly  one-third  of  the  figures  are  of  European 
species, — copied  from  Fischer's  work ;  surely,  from  the  abundant 
material  in  the  author's  possession,  suitable  specimens  could  have 
been  found  for  illustration. 

British  Marine  Seaweeds.* — This  is  a  convenient  little  book, 
of  which  four  parts  have  already  appeared,  and  five  or  six  are  to 
follow.  Mr.  Grattan,  whose  home  is  at  Torquay  in  Devonshire, 
a  place  famous  in  the  history  of  British  natural  history,  is  a 
thorough  enthusiast  in  seaweeds,  and  finding  that  the  standard 
treatises  on  them  were  toO  scientific  for  the  use  of  ordinary  ama- 
teurs, and  withal  quite  expensive,  he  has  prepared  this  work, 
which  is  so  simple  that  the  most  inexperienced  student  can  readily 
understand  it,  while  the  price,  sixpence  sterling  for  each  part,  is 
moderate  enough.  Since  a  very  large  proportion  of  our  New 
P^ngland  algae  consists  of  species  occurring  on  the  shores  of  Great 
Britain,  and  since  Harvey's  Nereis,  the  only  work  on  the  algae  of 
the  United  States,  is  costly  and  not  suited  to  the  needs  of  ama- 
teurs, this  book  will  be  very  useful  to  those  who  not  only  collect, 
but  desire  to  know  something  about  seaweeds  and  sea-mosses. — 
Daniel  C.  Eaton. 

Lubbock's  Monograph  of  the  Podurje. — Sir.  John  Lubbock 
has  recently  published  a  "Monograph  of  the  Collembola'and  Thy- 
sanura."     It  forms  a  volume,  in  octavo,  of  the  Ray  Society.     The 

*  British  Marine  Algas :  being  a  popular  account  of  the  Seaweeds  of  Great  Britain, 
their  collection  and  preserTation.  Illustrated.  By  W.  H.  Orattan.  London:  *'The 
Bazaar''  office,  32  WeUington  street,  Strand,  W.  C. 
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work  is  beautifully,  indeed  lavishly,  illustrated  with  seventy-eight 
plates,  of  which  thirty-one  are  colored,  nearly  every  plate  repre- 
senting a  distinct  species  highly  magnified.  The  work  will  com- 
mend itself  to  microscopists,  as  it  is  accompanied  b}'  an  essay,  by 
Mr.  Joseph  Beck,  on  the  scales  of  certain  Podurae,  with  figures  of 
the  scales  highly  magnified. 

BOTANY. 

iRRrrABiLrry  of  the  Leaves  of  the  Sundew.  —  In  our  last 
number  attention  was  calleH  to  the  old  observations  of  Roth  re- 
specting the  irritability  of  Drosera  leaves.  It  will  be  interesting 
to  our  readers  to  glance  at  a  short  abstract  of  Roth*s  treatise.* 

The  author  begins  by  referring  to  the  difficulty  of  drawing  any 
line  of  demarcation  between  animals  and  plants.  Some  plants  were 
believed,  by  the  ancient  philosophers,  to  possess  a  soul,  since  they 
appear  to  share  with  animals  a  kind  of  sensitiveness  and  motion. 
The  word  sensitiveness  is,  on  some  accounts,  objectionable  and  it 
may  be  better,  therefore,  to  employ  the  term  irntahility,  A  few 
plants  possess  this  irritability  in  a  high  degree,  but  may  we  not  as- 
cribe to  others,  irritability  less  in  degree?  Tlie  author  next  refers 
to  the  kindred  plants  Dloncea  muscipula  and  Drosera^  intimating 
that  the  latter  has,  in  a  slight  degree,  the  kind  of  irritability  which 
characterizes  the  flytrap.  He  then  describes  the  action  of  Dionoea 
in  catching  insects,  and  proceeds  to  give  an  account  of  the  two 
more  common  species  of  sundew,  Drosera  rotundifolia  and  longi- 
folia. 

In  July,  1779,  while  on  a  botanical  excursion,  Roth  observed  that 
some  leaves  of  both  species  of  Drosera  had  closed.  Upon  sepa- 
rating the  infolded  surfaces,  he  discovered  dead  insects,  whereupon 
he  asked  himself  whether  sundew  did  not  act  just  as  Dionrea  does. 
He  transferred  healthy  plants  to  his  house  and  proceeded  to  make 
the  following  experiments  :  — 

1st.  He  placed,  by  a  pair  of  pincers,  an  ant  on  the  open  leaf  of 
Drosera  rotundifolia.  As  soon  as  the  ant  tried  to  recover  its  free- 
dom, the  hairs  of  the  leaf  turned  towards  his  body,  and  the  edges 
of  the  leaf  rolled  over  towards  him.    In  a  few  minutes  the  ant  was 

*Voii  der  Reizbarkeit  rler  Blotter  des  sogenannten  Sonnenthaues  (Drosera  rotundi- 
folia, longifolia.)  Beytrage  zur  Botanilc,  Ernter  theil.  8.60.  Von  Albrecht  Wilhclm 
RoUi.  Bremen.  1782.  On  the  Irritability  of  the  Leaves  of  the  so-called  Sundew  (Dro- 
serA  rotundifolia).    p.  60.    By  Albrecht  Wilhelm  Roth.    1782. 
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concealed  in  the  infolded  leaf.  The  insect  was  killed  by  this  im- 
prisonment. This  experiment  was  repeated  upon  other  leaves  and 
with  nearly  the  same  results. 

2nd.  He  placed  a  little  fl}^  being  careful  not  to  injure  it,  on  a  leaf 
of  Droaera  rotundifoHa.  The  insect  made  some  movements  to  gain 
his  liberty,  but  he  soon  died,  as  did  the  ants  in  the  previous  exper- 
iments. The  hairs  bent  inwards  as  before.  The  experiment  began 
at  eleven  a.  m.  At  five  o'clock  p.  m.  the  leaf  had  completely  closed 
and  held  the  fly  within. 

The  third  observation  was  made  upon  a  specimen  of  Drosera 
longifoUa,  An  ant  was  emploj'ed,  and  with  the  same  results  as  be- 
fore. It  is  interesting  to  note  the  following  on  p.  64  :  —  "Dieses 
Zusaramenklappen  erfolgt  aber  auch  ebenso  wenn  man  ein  Stroh- 
hiilmchen  oder  eine  Stecknadel  zwischen  dieselben  bringt." 

The  author  makes  some  remarks  relative  to  the  similarity  of  ac- 
tion in  the  two  genera,  Dioneea  and  Drosera.  The  most  interesting 
note,  however,  is  that  in  respect  to  the  purpose  of  the  irritability. 

''Mr.  Ellis  suggests  in  his  letter  to  Linnaeus  that  nature,  by  the 
formation  of  the  leaf  of  Dionffia,  may  perhaps  have  designed  it  to 
aid  in  its  nourishment.  Schreber,  however,  believes  it  is  unlikely 
that  plants  should  draw  nourishment  from  insects  pressed  between 
their  leaves.  It  is  certain  that  we  cannot  determine  positively 
what  object  the  wise  Creator  may  have  had  in  giving  to  these  plants 
this  wonderful  structure  and  irritability,  but  I  believe  that  we  may 
assume  safely  that  this  structure  and  faculty  of  these  plants  may 
tend,  through  this  nourishment,  to  the  preservation  and  propagation 
of  their  kind.  We  cannot  yet  determine  whether  these  plants  ma}' 
not  need  for  their  support  animal  juices.  Besides,  knowing  as  we 
do  that  these  plants  have,  chiefly  on  their  leaves,  an  apparatus  by 
which  they  may  draw  from  the  air  foreign  bodies  for  their  nourish- 
ment, we  have  no  reason  to  doubt  this  possibility." 

The  author  claims  that  no  one  had  preceded  him  in  this  investi- 
gation. 

In  1802,  Roth  published  the  following  note  (Neue  Beytrage 
zur  Botanik,  von  Al.  W.  Roth.  Erster  Theil.  Frankf.  am  Mayn. 
1802.  p.  185).  "In  Droseris  Germanicis  simile  phsenomenon  ob- 
servatur  et  non  minus  miraculosum,  quam  in  Diona^a  muscipula, 
Foliorum  scilicet  pili  apice  oriferi  ab  Insecto  irritati  inflectuntur, 
inflexi  Insectum  incarcerant,  ct  folium  demum  complicatum  incar- 
ceratum  tenet." 
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Passing  over  the  statements  in  De  Candolle's  "Introduction  a 
r^tude  de  la  Botaniqiie"  (Tome  1,  p.  415)  1835;  in  Treviranus' 
Physiologie  der  Gewachse  (1838,  vol.  ii,  s.  759),  in  Meyen's 
Neues  System  der  Planzen  Physiol,  vol.  iii,  s.  550,  we  find  in 
Botanische  Zeitung,  June  29,  1860,  an  article  by  Nitschke,  de- 
tailing an  extensive  series  of  experiments  upon  Drosera.  These 
results,  together  with  the  very  curious  observations  published  in 
Comptes  Rendus  last  year,  we  will  present  at  an  early  day,  feel- 
ing quite  confident  that  many  of  our  readers  will  carefully  repeat 
some  of  these  experiments  during  the  coming  season. — G.  L.  G. 

ZOOLOGY. 

A  New  -^gerian  Maple  Borer.  —  Last  June  my  attention 
was  drawn  to  numerous  castings,  similar  to  those  of  the  peach 
tree  borer  (Trochilium  exitiosum  Say)  projecting  from  the  trunk  of 
the  soft  maple  trees  surrounding  our  university  yard.  Having 
approached  one  of  these  trees  I  found  several  moths  already 
hatched  out,  the  most  of  the  maple  trees  having  been  destroyed 
by  this  pernicious  insect,  which,  boring  in  the  bark  and  sap-wood, 
not  only  hinders  the  sap  from  circulating,  but  also  enfeebles  the 
trunk  so  that  it  is  no  longer  able  to  support  the  weight  of  its 
foliage. 

During  this  summer  a  dozen  of  these  trees  were  broken  down, 
and  the  few  still  standing  are  in  such  a  condition  that  I  believe 
the\'  will  not  resist  the  winds  of  a  second  season.  This  condition 
of  things  induced  me  to  pay  close  attention  to  this  insect  —  study- 
ing its  habits  and  collecting  specimens.  I  failed  to  find  it  de- 
scribed in  any  of  the  entomological  works  of  the  university 
library  and  I  have  been  informed  that  Dr.  Le  Baron,  State  Ento- 
mologist, was  not  aware  of  any  -^gerians  feeding  on  the  maple 
tree. 

M3'  confidence  in  this  second  statement  having  been  reenforced 
by  a  similar  answer  of  several  men  of  experience  that  I  consulted 
on  the  matter,  I  came  to  the  conclusion  that  this  insect  is  a  new 
destroyer  and  enem}'  of  our  best  shade  tree.  I  therefore  give  you 
a  description*  of  this  insect,  adding  what  I  could  observe  on  its 

•Trociulium  acericolum,  n.  «p.  The  female,  the  perfect  insect  of  this  ^gerla, 
measares  across  the  wings  from  13-16  to  15-16  of  an  inch;  its  wings  are  transparent. 
Fore  winos;  the  tips  yellowish,  opaque,  with  black  veins;  fVont  margin  and  fringe 
black ;  a  steel-blue  transverse  band  beyond  their  middle.    Hind  wings  with  a  steel- 
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habits  in  the  last  two  months  and  a  half.  It  feeds  on  the  inner 
bark  and  on  the  sap-wood.  When  fnlly  fed  it  spins  its  cocoon 
near  the  surface  of  the  outer  bark.  Early  in  the  morning  it  makes 
its  way  out  of  the  cocoon  and  the  very  thin  layer  of  bark  that 
covers  it,  leaving  the  cast  skin  half  emerged  from  the  orifice  on 
the  trunk,  and  appearing  in  a  winged  state.  The  females  in  lay- 
ing their  eggs,  select  the  roughest  places  of  any  part  of  the  trunk 
—  and  not  of  the  base  only,  as  the  T.  exitiosum  —  where  they  de- 
posit them  one  in  a  place.  The  larvae  are  found  under  the  bark  at 
any  time  and  in  all  sizes.  —  P.  Germadius,  Cluampaign^  III. 

A  SPINOUS  Fin  in  a  Minnow.  —  A  genus  of  fishes  (Protistius 
Cope)  has  been  recently  discovered  in  the  Ecuadorian  Andes, 
which  in  its  general  structure  appears  to  belong  to  the  bull-min- 
nows (Cyprinodontidce),  Its  head  and  mouth,  however,  resemble 
those  of  a  mullet  (Mugil)  and  it  has  a  rudimental  spinous  dorsal 
fin  consisting  of  a  single  small  spine,  which  is  bound  to  the  back 
by  membrane  so  as  to  be  capable  of  but  little  erection. 

GEOLOGY. 

Return  op  Professor  Marsh's  Expedition. — Prof.  O.  C.  Marsh 
and  party  returned  to  New  Haven,  November  7th,  after  an  absence 
of  five  months  in  the  Rocky  Mountain  region  and  on  the  Pacific 
Coast.  The  present  expedition  had  the  same  object  in  view  as 
those  of  previous  years,  viz :  a  study  of  the  vertebrate  fossils  of 
the  west,  especially  those  of  the  Cretaceous  and  Tertiary  formations. 
The  first  explorations  this  year  were  made  in  the  Pliocene  deposits 
near  the  Niobrara  River.     The  party  fitted  out  in  June  at  Fort 

blno  spot  in  the  middle  of  the  fore  margin ;  fringe  black.  Tail  (candal  tuft)  deep 
orange.  ARooMEii.  above  steel-blue;  beneath,  except  the  second  rlngf^nm  the  tho- 
rax, steel-blue  and  golden-yellow  with  a  longritudlnal  orange  line  in  the  middle. 
Thorax  shining  brown-yellow.  Legs  hairy,  yellow,  spotted  with  orange  and  steel- 
blue;  femur  of  the  ft-ont  pair,  orange.  Presternum,  heavy  orange;  me^ostemum 
and  metastemum,  heavy  golden-yellow.  Head  mostly  occupied  by  large  black  eyes, 
in  the  front  part  of  each  of  which  is  a  white  silvery  spot.  Palpi  orange.  Tongue 
distinct,  spiral,  yellow,  3-16  of  an  inch. 

The  male  differs  from  the  female  in  being  somewhat  smaller,  having  the  fHnge 
brown-golden;  the  abdomen,  above  of  a  lighter  steel-blue,  inclining  to  a  bronze,  and 
beneath  of  a  more  intense  golden-yellow;  hairs  of  the  tail  of  a  steel-blue  color  half- 
way from  the  base,  and  the  remaining  of  paler  orange.  In  a  word,  he  is  of  a  lighter 
color  than  the  female. 

The  larva  is  whitish,  hairy,  head  brown;  length  9-10  inch  and  diameter  1-8  of 
an  inch. 
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McPherson,  Nebraska,  and,  accompanied  by  an  escort  of  two 
companies  of  U.  S.  Cavalry,  proceeded  to  the  Niobrara,  and 
worked  in  that  country  for  several  weeks.  Owing  to  hostile  In- 
dians, the  explorations  of  the  party  here  were  attended  with  much 
difficulty  and  danger,  but  were  on  the  whole  quite  successful. 
Many  new  animals  were  discovered,  and  ample  material  secured 
for  a  full  investigation  of  those  previously  known  from  that 
region. 

A  second  expedition  was  made  in  August  from  Fort  Bridger, 
Wyoming,  and  large  collections  of  Eocene  fossil  vertebrates  were 
obtained,  especially  of  the  Dinocerata^  Quadrumana  and  Cheirop- 
tera^ which  had  first  been  brought  to  light  by  the  researches  of 
the  party  in  previous  years.  A  third  trip  was  made  in  September 
to  the  Tertiary  beds  of  Idaho  and  Oregon,  where  some  interest- 
ing discoveries  were  made.  The  party  went  from  Oregon  to  San 
Francisco  by  sea,  narrowly  escaping  shipwreck,  and  then  re- 
turned east  by  rail.  On  the  way,  short  visits  were  made  to  local- 
ities in  Colorado  and  Kansas,  to  complete  investigations  begun 
last  year.  The  expedition  as  a  whole  was  very  successful,  not 
merely  on  account  of  the  large  number  of  new  animals  discovered, 
but  also  on  account  of  the  extensive  collections  made  to  complete 
the  study  of  those  previously  found.  All  of  the  collections  se- 
cured are  now  in  the  museum  of  Yale  College. 

MICROSCOPY. 

A  New  Section  Cutter. — Prof.  T.  D.  Biscoe  has  contrived  a 
new  section  cutter  which  is  principally  adapted  for  preparing  sec- 
tions of  soft  vegetable  tissues  and  organs,  such  as  leaves,  buds, 
etc.  It  consists  essentially  of  a  large  glass  stage-plate  upon  which 
the  object  is  fastened,  and  a  movable  frame  to  slide  upon  this,  car- 
rying a  razor  blade  at  an  adjustable  distance  from  the  plate.  This 
apparatus  cuts  sections  of  objects  while  they  are  under  observation 
on  the  stage  of  the  microscope,  under  powers  as  high  as  the  ^  inch 
(X  80)  ;  and  with  it  Prof.  Biscoe  has  been  able  to  cut  series  of 
fifteen  consecutive  sections,  each  one  of  which  was  perfect  and  the 
average  thickness  of  which  was  ^j^fjjj  inch.  The  following  is  his 
description  of  the  contrivance. 

"Fig.  41  is  a  plate  that  fits  on  to  the  stage  of  the  microscope 
with  a  tight  friction,  yet  so  that  it  has  movements  of  an  inch  or 
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more  in  any  direction,  so  that  the  object  can  be  brought  into  the 
field  of  view ;  a  is  a  glass  plate  held  in  place  by  the  two  pieces 
of  wood  with  screws  on  the  right  and  left ;  b  is  the  wooden  base 
of  the  affair  with  an  oval  opening  for  the  illuminating  apparatus 
to  come  up  ;  this  wooden  base  being  covered  on  the  inner  or  upper 
side  with  velvet  to  make  smooth  the  friction  on  the  under  side  of 
the  stage.  For  use  with  a  mechanical  stage  this  arrangement  is 
modified  and  much  simplified,  the  large  glass  plate  being  merely 
attached  to  the  stage,  whose  sere*  movements  enable  the  object 
to  be  brought  into  the  field  of  view.  On  the  middle  of  the  upper 
side  of  the  glass  plate  are  cemented  four  strips  of  glass  as  shown, 
just  far  enough  apart  to  take  in  a  common  glass  slide  which  is  held 
in  place  by  a  couple  of  wedges  of  common  sheet  brass ;  and  on  the 
middle  of  a  slide  is  fastened  the  object  to  be  cut,  either  with  gum 

Fig.  41. 


arable  or  sometimes  with  collodion.  For  holding  hard  objects  like 
wood  the  arrangements  are  not  yet  quite  perfected,  but  no  special 
difficult^'  is  expected. 

Fig.  42  gives  a  perspective  view  of  the  triangular  wooden  frame 
that  holds  a  razor  blade,  r,  whose  edge  and  back  come  down  lower 
than  the  rest  of  the  frame.  By  means  of  the  three  screws  with 
graduated  heads  the  whole  frame,  razor  and  all,  is  raised  or  low- 
ered from  the  glass  plate  (a,  Fig,  41)  on  which  the  triangle  rests 
and  slides  with  these  three  screws  as  its  feet.  These  three  sup- 
porting screws  are  cut  with  a  thread  that  counts  forty  to  the  inch ; 
the  screw  head  is  divided  into  one  hundred  equal  parts,  and  can  be 
moved  without  much  difficulty  through  half  of  one  division,  giving 
a  vertical  motion  of  ^xArrr  i^^ch  to  the  cutting  edge. 
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Fig.  43  is  a  large  view  of  one  of  the  screws,  with  its  indicator. 
The  indicator  may  be  a  simple  pin  set  in  the  wooden  frame,  but 
is  more  convenient  if  made  movable  around  the  axis  of  the 
screws,  so  that  when  the  razor  is  returned  after  sharpening  they 
may  be  all  turned  around  to  the  0  of  their  respective  screws  and 
therefore  all  read  alike  while  the  successive  cuts  are  being  made. 
On  the  side  of  the  indicators  are  scales  which  show  how  many  com- 
plete revolutions  of  the  screws  have  been  made.  These  indicators 
should  move  quite  stiffly,  so  as  not  to  be  accidentally  misplaced 
when  turning  the  screw  heads. 

With  the  hands  upon  the  triangle  and  the  eye  at  the  microscope 
tube,  the  razor  can  be  moved  so  that  its  edge  shall  either  make  a 
drawing  cut  or  push  straight  through  the  object  like  a  chisel,  ac- 


Fig.  42. 


Fig.  43. 


f^^ry^ 


cording  as  cither  method  or  any  gradation  between  them  suits  best 
the  nature  of  the  substance  cut.  Thus  perfectly  even  slices  can 
be  cut,  and  it  is  quite  easy  to  take  them  in  consecutive  order  even 
when  called  off  in  the  midst  of  the  work  and  compelled  to  wait 
half  an  hour  before  resuming  it.  It  is  a  luxury  to  take  off  slice 
after  slice  and  know  that  there  is  no  dauger  of  losing  just  the 
slices  3'ou  want  especially  to  see.  The  object  is  kept  wet  with 
glycerine,  and  just  as  the  razor  begins  to  cut,  a  drop  of  glycerine 
is  placed  on'its  edge  in  which  the  slice  floats  without  sticking; 
though  care  must  be  taken  in  the  case  of  very  thin  and  small  sec- 
tions not  to  lose  them  in  a  large  drop  of  gl3Terine  in  which  they 
would  be  found  with  great  dilHculty.  By  this  method  slices  ^^Ij^ 
of  an  inch  in  thickness,  or  rather  in  thinness,  can  be  all  worked 
out  nicely,  though  before  it  was  adopted  such  thin  slices  were  all 
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torn,  so  as  to  be  unrecognizable.  Whether  a  blade  can  be  tnade 
to  cut  any  thinner  than  that  has  ^ot  been  tried  ;  but  it  may  be  re- 
marked that  the  first  razor  blade  used  gave  out  at  ij  joiy  ^^^^  thick, 
and  would  not  take  an  edge  capable  of  cutting  finer  than  that.'* 

NOTES. 

After  twenty-seven  years  of  unremitting  toil  for  the  advance- 
ment, the  exaltation  and  free  spread  of  science  in  this  country, 
the  land  of  his  adoption,  Louis  Agassiz  died,  in  the  ripeness  of  his 
years,  Dec.  14,  aged  sixty-six.  It  is  not  the  time  now  to  estimate 
Professor  Agassiz's  scientific  attainments  and  compare  him  with 
his  contemporaries,  but  to  mourn  the  loss  of  one  whose  profound 
learning  and  genius  for  original  research  ;  whose  organizing  abili- 
ties, courageous  adherence  to  the  dictates  of  his  conscience  when 
matters  of  scientific  faith  were  at  stake ;  whose  persuasive  elo- 
quence, rare  personal  magnetism,  conspicuous  enthusiasm,  and 
untiring  industry  which,  though  it  shortened  his  life,  intensified  its 
value,  made  him  one  of  the  remarkable  men  of  the  century. 

A  student  and  friend  of  Humboldt  and  Cuvier,  and  enjoying  the 
instructions  of  Oken,  Tiedemann  and  others,  he  certainly  had  won- 
derful advantages,  and  by  his  native  genius  and  sturdy  industry 
made  the  most  of  them,  his  reputation  being  more  than  European 
before  he  was  thirty  years  of  age.  At  the  age  of  thirty-nine  he 
came  to  this  country,  travelled  extensively,  and  extended  his  gla- 
cial theory  to  include  b6th  hemispheres.  Here  he  began  to  build 
up  the  Museum  of  Comparative  Zoology,  his  singleness  of  purpose, 
rare'personal  qualities  and  disinterested  zeal,  winning  him  friends 
and  means  for  carrying  on  that  vast  establishment.  Meanwhile  he 
travelled  and  lectured  over  the  country  ;  ever}' where  by  his  native 
unaffected  eloquence  winning  men  to  a  just  appreciation  of  the 
objects  and  needs  of  science,  and  elevating  and  dignifying  the 
pursuit  of  knowledge  for  its  own  sake.  He  was  an  admirable 
teacher,  and  introduced  new  methods  of  studying  zoology.  He 
gathered  about  him  a  number  of  young  men,  some  of  whom  were 
associated  with  him  in  the  preparation  of  the  material  for  his  great 
work,  "Contributions  to  the  Natural  History  of  the  United 
States ;"  and  so  powerful  was  his  influence  over  his  students  that 
he  may  be  said  to  have  founded  a  school  in  natural  history, 
based  on  the  spirit  of  Cuvier,  who  moulded  Agassiz  himself  in  his 
student  days. 
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Then  came  his  Brazilian  journey,  with  the  immense  zoological 
treasures  accruing.  Hardly  resting,  from  this  exploration  he  or- 
ganized the  Hassler  Expedition  around  the  continent  of  South 
America,  under  the  auspices  of  the  Coast  Survey,  and  recuperated 
his  shattered  health  on  that  long  voyage.  Finally,  he  established, 
with  the  aid  of  its  liberal  founder,  the  Anderson  School  of  Natural 
History,  and  it  was  there  in  his  disinterested  labors  in  behalf  of 
improved  methods  of  teaching  in  our  higher  and  normal  schools 
that  he  undoubtedly  overworked  himself  and  lost  the  strength  to 
resist  the  strain  of  duties  and  cares  that  multiplied  during  the 
succeeding  autumn. 

He  died  literally  in  the  harness ;  full  of  plans  for  the  develop- 
ment of  his  great  museum,  for  the  enlargement  and  full  success  of 
the  Anderson  School  at  Penekese  Island,  meanwhile  doing  origi- 
nal work  at  the  museum,  writing  a  course  of  articles  for  the  '^  At- 
lantic Monthly,"  and  preparing  some  papers  for  this  journal ;  all 
this,  while  performing  his  college  duties  in  the  lecture  rooms  and 
laboratories  of  the  museum,  with  a  course  of  populai*  lectures  at 
Washington  on  his  hands,  and  meanwhile  not  unmindful  of  the 
calls  of  social  life. 

Professor  Agassiz  was  perhap3  the  most  widely  known  and 
popular  man  in  the  United  States.  In  his  death  it  may  be  said 
that  science  has  lost  one  of^its  most  gifted  followers,  and  humani- 
ty, in  his  long  devotion  to  all  that  tends  to  elevate  the  race,  one 
of  its  best  types. 

It  will  be  seen  by  the  following  letter,  dated  San  Francisco,  Cal., 
Dec.  2,  1873,  from  Mr.  W.  H.  Dall,  that  the  explorations  of 
which  he  has  charge  have  been  quite  successful : — 

"  We  have  had  a  very  successful  season,  though  the  spring  was 
a  very  late  one,  and  have  accomplished  more  than  I  dared  to  hope 
at  first.  Our  work  lay  in  the  islands  between  Attu  and  the  Shu- 
magins.  We  have  visited  nearly  every  point  of  interest  in  the 
Aleutian  chain,  including  Attu,  Kyska,  Amchitka,  Adakh,  Atka, 
Four  Craters,  Bogoslotf,  Unalashka  and  the  Shumagins,  correcting 
the  astronomical  positions,  variation  of  the  compass,  general  hy- 
drography, etc.  We  surveyed  a  harbor  for  the  landing  of  one  end 
of  tiie  Japan  cable — if  they  take  it  that  way — on  the  island  of 
Kyska.  We  made  some  interesting  soundings  in  Behring  Sea, 
showing  great  depths  of  water  in  the  western  part  of  it,  with  a 
bottom  of  Globigerina  ooze,  our  deepest  cast  giving  about  1200 
fathoms  without  bottom.     We  disproved  the  existence  of  the  eel- 
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ebrated  Bogosloff  reef,  finding  800  fathoms  without  bottom  where 
it  is  laid  down  on  the  chart.  .  We  found  the  magnetic  variation 
to  be  less  easteriy  than  when  the  last  observations  were  taken. 
During  our  leisure  natural  history  was  not  neglected,  and  we  now 
have  a  magnificent  geographical  collection,  especially  in  marine 
invertebrates.  In  birds,  too,  we  did  very  well,  and  especially  in 
prehistoric  relics.  We  found  no  Asiatic  influence  in  the  western 
islands  but  a  more  predominating  Arctic  type  of  fauna  and  flora 
as  we  went  west.  We  got  several  hundred  wood  carvings  from 
caves,  about  three  hundred  bone  and  stone  implements  and  thirty- 
six  prehistoric  crania  and  some  later  ones. 
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THE    YELLOWSTONE    NATIONAL    PARK. 

BY   THEO.  B.  COMSTOCK,  B.S. 


I.    ITS    SCIENTIFIC  VALUE. 

It  is  now  generally  understood  that  a  bill  was  passed  by  the 
4 1st  Congress,  by  which  the  tract  of  land  known  as  the  '*  Yellow- 
stone National  Park"  was  '*  reserved  and  withdrawn  from  settle- 
ment, occupancy  or  sale  under  the  laws  of  the  United  States,  and 
dedicated  and  set  apart  as  a  public  paA  or  pleasuring-ground  for 
the  benefit  and  enjoyment  of  the  people." 

The  writer  of  this  article,  having  spent  some  weeks  during  the 
past  summer  in  the  study  of  the  geological  features  of  this  remark- 
able region,  has  visited  all  its  points  of  interest,  and  collected 
much  material  for  the  elaboration  of  a  report,  which  is  now  in 
course  of  preparation.  Dr.  Ilayden  has  already  led  two  well 
equipped  expeditions  into  this  country,*  while  snuillor  parties  have 
gathered  more  or  less  valuable  material  concerning  the  phenom- 
ena there  exhibited.!     The   leaders  of  all   of  these  expeditions 

•See  Geological  Survey  of  Montana,  etc,  1871;  also  Geological  Survey  of  Mon- 
tana, Idaho,  >VyomiDg  and  Utah,  1H72. 

t  In  this  connection  it  is  but  just  to  mention  tlic  names  of  Cook  and  Folsom,  who  as- 
cended the  Yellowstone  valley  and  visited  tlie  Madison  Uiver  geysers  in  IS**!*;  Lieut.  G. 
C  Doaue,  2nd  U.  S.  Cavalry  (accompanying  livn.  Washburn)  in  IHTO,  who  reported 
briefly  to  Gen.  Hancock;  and  Capts.  IJarlow  and  IIe:ip.  U.  S.  Engineer  Corps,  whoso 
report  to  Gen.  Sheridan  was  published  in  1872.  Hon.  N.  1*.  Langford,  ex-governor  of 
Montana,  now  .superintendent  of  the  paik,  has  also  publi^h(>d  a  number  of  interer^ting 
popular  articles  conrximing  its  marvels. 


Entered,  according  to  Act  of  Congress,  In  the  year  1«74,  by  the  Peauody  Academy  of 
SCIB>iCe,  In  the  Odlcc  of  the  Librarian  ol  Congress,  at  Waahingtou. 
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seem  to  have  been  satisfied  with  tLt  conclusion  reached  by  Colonel 
Wm.  F.  Rii}'nold8,  who,  attempting  to  reach  this  region  from  the 
head  waters  of  Wind  River  without  success,  decided  that  such  a 
route  was  wholly  impracticable.  Since  1859,  the  date  of  Ray- 
nolds'  expedition,  all  explorers  have  taken  it  for  granted  that  the 
sources  of  Wind  River  can  only  be  reached  from  the  head  waters 
of  Yellowstone  River,  by  making  a  detour  so  as  to  cross  the  Wind 
River  mountains  through  Union  pass.  Impressed  with  this  idea, 
entrance  has  heretofore  been  made  from  the  northward  by  way  of 
forts  Ellis  and  Bozeman  in  Montana,  with  the  one  exception  of  a 
portion  of  Dr.  llayden's  command  of  last  year,  which  entered  by 
ascending  the  valley  of  Snake  River,  under  the  guidance  of  Mr. 
James  Stevenson.  It  was  natural,  therefore,  that  much  interest 
should  attach  to  the  results  attained  by  an  expedition,  which  took 
the  field  during  the  past  summer,  with  the  expressed  intention  of 
solving  as  much  as  possible  of  the  mystery  overhanging  the  struct- 
ure of  the  unexplored  territory  adjacent  to  the  park  on  the  south 
and  east.*  The  northwestern  Wyoming  expedition,  under  the 
command  of  Capt.  W.  A.  Jones,  Chief  Engineer  of  the  Department 
of  the  Platte,  after  an  extended  tour  of  exploration  among  the 
complicated  mountain  ridges  of  the  Wind  River  drainage,  entered 
the  park  by  a  new  route.  Ascending  one  of  the  forks  of  the  ' 
Stinking  Water t  to  its  source  in  the  high  and  rugged  volcanic  wall 

*Thc  interesting  >?eological  results  of  this  expedition  are  enumerated  in  an  article  by 
the  writer,  on  the  Geology  of  \Ve:*tern  Wyoming,  in  the  Amer.  Jour,  of  Sci.,  Dec,  1873. 

fl  have  elsewhere  referred  to  the  frequent  anil  confusing  rci>etition  of  geographical 
names  in  the  we^t,  for  which  no  remedy  seems  araUable.  I  am  here  obliged  to  note 
that  the  Stinking  Water  liicer^  to  which  I  now  allude,  is  an  important  tributary  of  the 
Big  Horn,  and  not  the  Stinking  Water  Creek  so  often  mentioned  by  Hayden,  which 
is  a  tributary  of  Jeflfertion  Fork  of  the  Misnouri.  Stinking  Water  Hiver  is  in  Wyo* 
ming,  Stinking  Water  Cret'k  in  Montana 

While  upon  this  subject  1  would  ask  if  some  measures  cannot  be  adopted  to  prevent 
this  annoying  confubion  of  names.  Why  would  it  not  be  wite  to  substitute,  as  far  as 
possible,  in  future  maps,  the  more  attractive  Indian  names  for  the  most  ahu*€d  of  thobe 
now  in  u.se?  Certainly  the  majority  of  the  Indian  names  are  much  preferable  to  their 
Engliph  translations. 

In  order  to  f-how  the  extent  of  this  polynomial  evil  1  have  compiled  the  following 
list  of  the  names  of  streams,  which  occur  more  than  once  within  a  distance  of  three 
hundred  miles  of  Yellowstone  Lake,  all  within  the  limits  of  Wyoming.  MonUuia,  Idaho, 
and  northern  Utah,  but  the  majority  are  found  within  a  radius  of  one  hun<lrcd  miles 
of  the  Park :  Henry's  Fork  2,  Smith's  Fork  3,  Lake  F(>rk  3,  Bear  River  2,  White  River  3, 
Powder  River  2,  John  Day's  River  2,  Teton  River  2,  Snake  River  2,  Sage  Creek  5,  Cot- 
touM'ood  3,  Muddy  5,  Dry  Creek  4,  Clear  Creek  2,  Sour  Creek  2,  Deep  Creek  2,  Spring 
Creek  3,  Beaver  Creek  3,  Elk  Creek  3,  Deer  Creek  2,  Black-tailed  Deer  Creek  2,  Bitter 
Root  Creek  2,  Yellow  Water  Creek  2,  Stinking  Water  2.  Thus  we  have  sixty  two  dit- 
tinct  but  not  widely  separated  streams  designated  by  the  use  of  only  twenty-four  names. 
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on  the  east  of  Yellowstone  Lake,  a  pass  was  discovered  through 
which  the  pack-train  was  guided  safely,  but  with  considerable  diffi- 
culty. This  route,  though  in  some  respects  preferable  to  the 
present  circuitous  way  of  entering  the  park,  is  not  destined  to  be 
made  available  to  tourists,  owing  to  the  engineering  difficulties  to 
be  surmounted,  and  the  comparatively  slight  saving  in  the  dis- 
tance. Upon  the  return  of  the  expedition,  however,  a  very  practi- 
cable entrance  was  discovered,  by  way  of  the  head  of  Wind  River, 
from  the  southward.  Through  this  new  pass,  which  Capt.  Jones 
has  appropriately  named  To-go-t^y*  after  our  Shoshone  guide,  a 
railroad  may  be  constructed  with  little  difficulty  to  connect  with 
the  Union  Pacific  at  Rawlins,  tt'/t/c/t  would  save  to  tourists  from  the 
east  at  least  five  hundred  miles  of  travel  in  each  direction.  This 
would  render  the  park  and  the  Montana  settlements  readily  acces- 
sible, and  unlock  the  rich  mineral  deposits  of  the  Wind  River 
valley  and  the  Sweetwater  (W3'oming)  mining  region.  Here  also 
a  fine  agricultural  country  is  awaiting  development,  and  already 
herds  of  excellent  cattle  are  to  be  seen  grazing  in  the  rich  pastures 
of  the  smaller  valleys. 

While  traversing  that  portion  of  this  region  now  reserved  for  the 
general  public,  embracing  the  greater  number  of  the  hot  springs 
and  geysers,  I  was  very  deeply  impressed  with  a  sense  of  the 
immense  amount  of  time  and  labor  which  must  be  spent  in  inves- 
tigating the  various  productions  and  phenomena  of  the  park,  ere 
we  can  unravel  its  past  history  or  fully  interpret  its  present  mani- 
festations. By  a  most  fortunate,  though  quite  accidental  dispo- 
sition of  my  time,  I  was  enabled  to  pass  through  the  most  inter- 
esting portion  of  these  wonders  in  such  a  manner  as  to  witness 
and  note  a  large  number  of  the  most  striking  manifestations  in  a 
comparatively  short  space  of  time.  And  yet  when  I  say  that  I 
could  have  remained  for  weeks  in  the  neighborhood  of  a  single 
geyser  or  spring,  watching  closely  its  dail}-  and  hourly  pulsations 
and  eruptions,  studying  its  history,  and  marking  its  ettbcts  with- 
out feeling  anything  more  forcibly  than  my  own  ignorance,  it  will 


♦In  indicating  the  pronunciation  of  Indian  words  I  have  adopted,  as  nearly  as  pos- 
Biblo  with  ordinary  type,  the  admirable  and  comprehenpive  nystpni  of  Dr.  C.ll.  Bc- 
rendtf  as  explained  in  his  paper  entitled  "Analytical  Alphabet  for  the  Mexican  and 
Central  American  Languages,"  publihhed  by  the  American  Ethnological  Society,  New 
Tork,  1809. 

It  should  be  noticed  that  the  "<7"  in  this  word  has  the  sound  of  the  guttural  "j  "  of 
Dr.  Berendt,  which  is  the  equivaleut  of  ch  in  the  German  Imeh. 
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readily  be  seen  that  my  time  was  all  too  brief  for  the  performance 
of  the  work  as  I  desired. 

Much  has  already  been  said  concerning  the  benefits  to  be  derived 
by  science  from  the  setting  aside  of  this  tract  of  land  and  the  pro- 
tection of  its  natural  features.  In  fact  this  was  one  of  the  in- 
ducements offered  for  the  passage  of  the  bill  in  both  houses  of 
Congress.  Dr.  Hayden,  in  speaking  of  this  bill  says,  ''  I  believe 
it  will  mark  an  era  in  the  popular  advancement  of  scientific  thought 
not  only  in  this  country,  but  throughout  the  civilized  world.  .  .  . 
.  .  .  This  noble  deed  may  be  regarded  as  a  tribute  from  our  leg- 
islators to  science,  and  the  gratitude  of  the  nation  and  of  men  of 
science  in  all  parts  of  the  world  is  due  them  for  this  munificent 
donation."* 

In  this  paper  I  propose  to  olier  some  suggestions  based  upon 
my  own  experience  in  the  Yellowstone  country  and  adjacent  por- 
tions of  the  Rocky  Mountains,  tending  to  show  some  of  the  ben- 
efits which,  in  my  opinion,  may  be  made  to  accrue  to  science  by 
the  proper  use  of  this  grant.  The  tide  of  emigration,  now  fairly 
started  on  its  westward  course,  is  daily  seeking  new  fields  for  con- 
quest, and  with  the  abundant  treasures  stored  by  nature  in  the 
hills  and  valleys  surrounding  our.  park,  there  can  be  no  question 
that  this  territory  is  destined  to  become  a  scene  of  great  activity 
at  no  very  distant  day.  The  Wind  River  valley,  the  greater  por- 
tion of  which  must  be  traversed  by  any  highway  entering  the  park 
from  this  direction,  is  remarkably  rich  in  mineral  wealth  so  ex- 
posed as  to  make  its  working  a  problem  of  the  simplest  nature. 

In  a  previous  paperf  I  have  briefiy  alluded  to  this  fact  in  con- 
nection with  a  discussion  of  the  prominent  geological  features  of  i 
this  highly  interesting  section.  It  is  also  highly  probable  that  the 
once  vigorous  goUl  mining  interests  of  South  Pass  and  vicinity 
would  be  revived  by  the  introduction  of  sulllcient  capital,  while 
the  markets  thus  produced  would  stimulate  agriculture  in  a  region 
very  favorable  for  its  successful  prosecution.  Nor  can  I  doubt 
that  the  immense  deposits  of  iron,  coal,  and  even  oil,  will  yet  be 
found  to  be  of  the  very  greatest  economic  value. 

In  a  word,  it  is  my  humble  opinion  that  the  territories  adjacent 
to  the  national  park  will  ere  long  be  among  the  most  thickly  set- 
tled portions  of  the  west,  and  that  wuthin  the  next  decade  or  two 

*  Geological  Survey  of  Montana  aiid  adjacent  Territory,  1871,  p.  1G2. 
t  Ou  the  Geology  of  Western  Wyoming,  Amer.  Jour.  Sci.  Dec,  1«73. 
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we  may  confidently  hope  to  add  to  our  banner  another  star  repre- 
senting a  part  of  this  region.  The  Montana  mining  settlements 
are  already  a  fixed  fact,  and  the  inhabitants  of  the  whole  area  al- 
luded to,  ever  alive  to  their  own  interests,  are  rapidly  developing 
the  capacities  of  their  soil.  Dr.  Cyrus  Thomas,  in  his  valuable 
and  very  interesting  report  to  Dr.  Hayden  in  1871,  says*  "It  is 
only  after  a  careful  examination  of  a  vast  number  of  experiments 
made  in  New  Mexico,  Colorado,  Wyoming,  Utah,  etc.,  that  I  am 
forced  to  acknowledge  what  I  before  did  not  believe,  viz :  that 
wherever  there  is  soil  in  these  regions^  it  is  rich  in  the  immary  ele- 
ments of  fertility '*  Again  he  remarks,t  "As  a  final  illustration, 
I  would  refer  to  the  efforts  of  the  Mormons  on  the  Rio  Virgin, 
along  the  Arizonian  border,  where  I  might  truly  say,  dmid  basaltic 
hills  and  drifting  sands  the  desert  is  being  turned  into  a  blooming 
garden.  Perhaps  a  more  desolate  looking  region  than  the  vicin- 
ity of  St.  George  could  scarcely  have  been  selected ;  j'ct  the  ap- 
plication of  water  shows  that  here,  as  elsewhere,  the  soil  is  rich  in 
the  mineral  elements  necessary  to  fertility." 

Much  of  the  area  to  which  I  have  referred  requires  no  irrigation, 
while  the  greater  portion  of  the  remainder  is  very  favorably  situ- 
ated for  the  eas}'  application  of  water.  On  the  plains  at  some  dis- 
tance from  the  mountains  this  process  will  be  much  more  difllcult 
on  many  accounts,  and  yet  I  do  not  doubt  that  even  in  such  situ- 
ations it  will  be  attended  with  success  when  S3'stematicall3'  prac- 
tised.} 

I  have  thus  seemingly  digressed  from  my  subject  in  order  to 
show  that  the  reservation  of  3, COO  square  miles  of  that  portion 
of  this  area  embracing  its  most  remarkable  features  was  well  timed, 
in  consideration  of  the  destructive  tendencies  of  civilization. 

The  following  are  extracts  from  the  report  of  the  Committee  on 
the  Public  Lands,  concerning  the  bill  providing  for  this  reser- 
vation :  "  Persons  are  now  waiting  for  the  spring  to  open  to  en- 
ter in  and  take  possession  of  these  remarkable  curiosities  ;  to  make 
merchandise  of  these  beautiful  specimens ;  to  fence  in  these  rare 


•Geological  Survey  of  Wyoming  and  contiguous  territory.  1870,  p.  194.  Washing- 
ton, 1871. 

Mhid.,  p.  IDS. 

X  I  take  i)loa«nre  In  referring  the  reader  to  the  valuahle  report;?  of  Dr.  Thomas,  which 
have  been  published  wiUi  those  of  Dr  Hayden.  where  the  whole  subject  of  irrigation  Is 
fully  discussed. 
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wonders,  so  as  to  charge  visitors  a  fee,  as  is  now  done  at  Niagara 
Falls,  for  the  sight  of  that  which  ought  to  be  as  free  as  air  or  water. 

If  this  bill  fails  to  become  a  law  this  session,  the  vandals,  who  are 
now  waiting  to  enter  into  this  wonder-land  will,  in  a  single  season, 
despoil,  beyond  recovery,  these  remarkable  curiosities,  which  have 
required  all  the  cunning  skill  of  nature  thousands  of  years  to  pre- 
pare." If  such  were  the  danger  then,  how  much  greater  would  it 
be  when  the  surrounding  country  had  become  thickly  populated. 

Having  thus  proven  the  wisdom  of  this  liberal  appropriation,  let 
us  turn  our  attention  to  a  brief  review  of  the  main  features  of  the 
park  in  its  present  wild  condition. 

First,  as  regards  the  evidences  of  waning  subterranean  heat,  so 
abundantly  manifested  within  the  limits  of  this  reservation.  It  is 
a  remarkable  fact  that  the  springs  in  different  localities  are  widely 
dissimilar  in  many  respects,  and  even  those  in  the  same  locality 
often  differ  as  greatly  from  each  other  in  some  of  their  character- 
istics. The  White  Mountain  hot  springs  of  Gardiner's  River  are 
a  noteworthy  example  of  this,  and  did  there  exist  no  other  reason 
for  the  formation  of  a  park  in  this  region,  the  fact  that  here  the 
successive  steps  in  the  history  of  the  ancient  volcanic  action  arc 
so  clearly  portrayed  is  alone  sufficient  ground  for  their  protection. 
I  venture  to  say  that  nowhere  in  our  countrj',  not  even  in  the  truly 
wonderful  canon  of  the  Colorado,  is  so  much  of  geological  history 
crowded  into  such  narrow  limits,  as  in  this  portion  of  the  Yellow- 
stone basin.  Nowhere  in  the  world,  I  had  almost  said,  is  there  to 
be  found  such  an  infinite  variety  with  so  small  an  expenditure  of 
material.  The  area  within  which  all  this  is  comprised  is  much 
less  than  ten  square  miles.  Some  of  the  most  interesting  products 
are  so  delicate,  and  many  of  them  are  formed  in  situations  so  pe- 
culiar, that  frequently  the  work  of  3xars  might  easily  be  demolished 
in  a  very  few  seconds.  It  is  true  that  in  many  cases  spoliation 
may  be  rectified,  but  there  are  numerous  formations  which  have 
been  and  are  now  progressing  so  slowly,  that  the  work  of  accumu- 
lation can  barely  keep  pace  with  the  destructive  effects  of  natural 
erosion. 

And  yd  this  remarkable  section  furnishes  but  a  small  portion 
of  the  attractions  of  the  park  to  the  scientific  observer.  Hot  and 
cold  springs,  mud  volcanoes,  fumaroles,  solfataras  and   geysers, 
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rapids,  waterfalls  and  torrents,  deep-cut  canons  and  craggy  peaks 
abound  in  every  direction ;  lakes^  gorges  and  cataracts,  surprise 
one  almost  at  every  turn,  and  the  whole  is  situated  at  a  point 
where  "the  grand  Rocky  Mountain  system  culminates  in  a  knot  of 
peaks  and  ranges  enclosing  the  most  remarkable  lake  basin  in  the 
world.  From  this  point  radiate  the  chief  mountain  ranges,  and 
three  of  the  longest  rivers  of  the  continent,  the  Missouri,  the  Co- 
lumbia and  the  Colorado."*  ' 

These  being  preserved  by  act  of  Congress,  the  earnest  student 
of  nature  will  always  find  an  abundance  of  fresh  matter  for  re- 
search in  nearly  every  department  of  science.  Here  he  will  find 
ready  to  his  hands  a  laboratory  of  physics  in  which  he  may  observe 
on  a  large  scale  the  action  of  the  various  forces  of  attraction  and 
repulsion,  and  new  illustrations  of  the  correlation  and  conservation 
of  energy  cannot  fail  to  attract  his  attention.  He  will  find  the 
laws  of  crystallization  exemplified  in  forms  novel  and  instructive, 
and  will  doubtless  witness  many  new  and  varied  phenomena  of 
heat,  light  and  electricity.! 

The  chemist  will  interest  himself  in  problems  of  analysis  and 
synthesis,  in  the  processes  of  evaporation,  condensation  and  so- 
lution, and  the  chemical  changes  incident  thereto.  To  the  bot- 
anist and  the  vegetable  physiologist,  the  field  is  open  for  obser- 
vation and  wide  experimentation,  but  there  exists,  even  at  this 
great  altitude,  a  storehouse  of  facts  bearing  upon  the  distribution 


♦Womlers  of  the  Yellowstone,  edited  by  Jiimes  Richardson.  New  York,  8cribner» 
Armstrong  &  Co.,  1873. 

tin  the  (Geological  Survey  of  3Ioiitana,  Idaho,  Wyoming  and  Utah,  1872,  j).  121. 
Dr.  A.  C.  Peale,  mineralogist  of  Ilayden's  expedition  of  that  year,  notices  a  peculiar 
electrical  phenomenon  witnessed,  or  ratlier,  experienced,  by  himself  in  company 
with  two  othera  of  the  party  while  a8cen<ling  a  peaJv  near  tlie  (Jardiner'a  Kiver  e^prings. 

At  page  807  of  the  same  volume,  Mr.  Henry  (iannett  tlius  de^*criV»es  thi.s  ''singular 
experience."  *•  A  thunder-shower  was  appro.iching  as  we  neared  tlie  summit  of  the 
mountain.  I  was  above  the  others  of  the  party,  and  when  about  fifty  feet  below  the 
summit  tlie  electric  current  began  to  pass  tlirough  my  body.  At  first  1  fclf  nothing,  but 
heard  a  crackling  noise,  similar  to  a  rapi<l  discharge  of  siiarks  from  a  friction  ma<hine. 
Immediately  after,  I  began  to  feel  a  tingling  or  pricking  nensation  in  my  hea<l  and  the 
ends  of  my  fingers,  which,  as  well  as  the  noise,  increased  rai)idly.  until,  when  I  reached 
the  tpp,  the  noise,  which  had  not  changed  its  character,  was  deafening,  and  my  bair 
stood  completely  on  end.  while  the  tingling,  pri<'king  sensation  was  ali:  oluf  ely  painlul. 

Taking  off  my  hat  partially  relieved  it.  I  started  down  again,  and  mot  the  others 
twenty.flve  or  thirty  feet  below  the  summit.  They  were  afi'ected  similarly,  bnt  in  a 
less  degree.  One  of  them  attempte<l  to  go  to  the  top,  but  had  proceeded  but  a  few  feet 
when  he  received  quite  a  severe  shoc^k.  which  felled  him  as  if  he  had  stumbled.  We 
then  returned  down  the  mountain  about  three  hundred  feet,  and  at  this  point  we  still 
heard  and  felt  the  electricity. 
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and  fertilization  of  plants,  and  the  almost  indefinite  related  sub- 
jects. The  zoiilogist  and  the  student  of  comparative  anatomy 
may  also  hope  for  rich  rewards,  in  but  partially  explored  fields, 
and  the  meteorologist,  astronomer,  artist  and  physician,  may  each 
find  here  full  employment  for  his  peculiar  talent.  Speaking  from 
a  geological  standpoint,  I  can,  from  my  own  experience,  promise 
the  enthusiastic  student  of  our  earth's  history  a  view  at  once  so 
complete  and  so  overwhelming  as  to  enchain  his  whole  attention. 

Secondly,  I  consider  that  the  Yellowstone  National  Park  can 
be  made  a  really  valuable  laboratory  and  conservatory  of  science 
at  little  cost  and  without  detriment  to  any  of  the  interests  before 
mentioned. 

Momentous  questions  are  now  agitating  the  scientific  world, 
calling  for  experiment  and  observation  which  are  daily  becoming 
less  possible,  owing  in  a  great  measure  to  the  obliterating  influ- 
ences of  modern  civilization.  Thus  it  would  almost  seem  that  the 
present  ditliculties  in  the  way  of  the  solution  of  many  questions, 
bearing  upon  the  process  of  natural  selection,  will  soon  become 
insurmountable  if  some  means  are  not  employed  to  render  more 
practicable  the  study  of  animals  in  a  state  of  nature. 

I  have  not  space  to  treat  this  subject  as  it  deserves,  but  for  this 
and  other  reasons,  I  desire  to  call  attention  to  what  appears  to  me 
one  of  the  most  important  uses  to  which  the  park  can  be  put, 
viz. :  the  preservation  from  extinction  of  at  least  the  characteristic 
mammals  and  birds  of  the  west ^  as^  far  as  they  can  he  domiciled  in 
this  section.*  The  astonishing  drain  upon  the  American  bison 
caused  by  the  very  extensive  use  of  the  buffalo  robe,  has  led  to 
the  almost  reckless  waste  of  the  life  of  an  animal  of  the  greatest 
value.  I  am  not  disposed  to  question  the  right  of  a  nation  to  de. 
cide  as  to  whether  it  will  utilize  its  wild  productions  or  supply  their 
waste  by  the  laborious  and  costly  processes  of  civilization.  We 
are  now  concerned  only  with  the  question  of  extinction  and  its  re- 
lation to  our  researches. 

If  the  reader  will  bear  with  me  for  a  moment,  while  I  bring  to 
his  notice  a  very  few  of  the  facts  in  the  case,  I  am  persuaded  that 
he  will  iigree  with  me  in  the  statement  that  unless  prompt  and  vig- 
orous measures  are  instituted  to  check  the  wholesale  slaughter, 

•I  8jiy  noUiing  of  tho  rcptilet*,  amphibians  and  fl-hcs.  principally  because  Uiey  are 
in  much  less  danger  of  extinction,  but  also  on  account  of  the  difficulties  and  dtsadvan* 
tagcd  of  settlement  in  a  new  region,  which  might  result  adversely. 
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now  in  progress  in  our  western  wilds,  the  zoological  record  of  to-day 
must  rapidly  pass  into  the  domain  of  the  palaeontologist,  I  select 
for  my  purpose  only  the  more  prominent  of  the  many  examples 
which  might  be  given  of  animals  in  the  west,  which  are  rapidly 
becoming  extinct  through  the  agency  of  man — directly  or  indirectly 
at  the  hand  of  civilized  man. 

The  American  bison  {Bos  Americanus  Gmelin),  according  to 
Riitimeyer,  is  identical  with  Bison  priscus  of  the  British  palajo- 
lithic  or  drift  deposits.  The  European  aurochs  (Bos  bison  or 
Bison  Eurapceus)  cannot  be  specifically  separated  from  the  latter, 
{B,  priscus)^  however,  for  it  is  possible  to  trace  the  gradations 
between  them.  Sir  J.  Lubbock  asserts  that  ''the  American  form 
of  bison  is  the  more  archaic."*  It  is,  perhaps,  somewhat  remark- 
able that  an  ancient  genus  containing  forms  so  well  suited  to 
supply  man  with  many  of  the  comforts  and  luxuries  of  life,  should, 
notwithstanding  the  better  adaptations  produced  by  domestication 
and  careful  breeding,  still  be  so  well  represented  by  members  in 
a  wild  state.t  The  aurochs  is  now  nearly  extinct,  but  some  are 
found  in  the  Carpathian  Mountains  and  the  marshy  forests  of 
Poland,  while  it  is  said  to  be  represented  by  a  few  individuals  in 
western  Asia,  in  the  neighborhood  of  Mount  Caucasus.  Several 
hundred  were  for  a  long  time  carefully  preserved  by  the  emperor 
of  Russia,  in  the  forests  of  Lithuania,  but  little  is  now  generally 
known  concerning  them,  and  it  is  to  be  feared  that  they  are  there 
nearly  or  quite  exterminated. 

The  urus  {Bos  primigenius)^  according  to  one  historianj,  existed 
in  Switzerland  as  late  as  the  sixteenth  century. 

The  American  bison  formerl}'  ranged  over  a  very  large  portion 
of  this  countr}'  east  of  the  Rocky  Mountains,  extending  even  to 
the  Atlantic,  and  southward  into  Mexico.  In  1HG2,  according  to 
Baird,  "its  main  range  was  between  the  upi)er  Missouri  and  the 
Rocky  Mountains,  and  from  northern  Texas  and  New  IMexico  to 
Great  Martin  Lake  in  latitude  04°  N."§  This  was  equivalent 
to  an  area  of  1,500,000  square  miles.     To-da\'  they  roam  over 


♦Prehistoric  Times,  1800,  p.  300. 

f  Besides  the  American  bison  and  tl»e  aiiro(;hs  there  arc  now  existing  wild  in  India, 
the  buffalo  (/?os  hubalus  Linn),  and  tlie  arnee  {11.  arm  Shaw);  in  southern  Africa,  the 
Cape  buffiilo  {B.  Cafftr  Spann.):  in  <cntnil  Asia,  the  yak,  or  grunting  ox  (Z?.  grunnicns 
Pall.);  and  in  the  Mjilayan  Archipehigo,  the  banteng  {B.  Sondaiens). 

X  flebcrstain. 

SDana,  Manual  of  Geology,  2d  ed.,  p.  6«0. 
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portions  of  this  wide  region,  but  the  great  railroads  seem  to 
present  impassable  barriers,  which  cause  them  to  be  distributed 
in  lots,  as  it  were,  between  them.  I  believe  it  to  be  a  fair  estimate 
to  allow  them*  a  present  range,  all  told,  of  not  more  than  500,000 
square  miles,  a  reduction  of  one  million  square  miles  in  twelve 
years.  Granting  the  possible  fact  that  the  reduction  in  numbers 
may  be  in  smaller  proportion,  and  allowing  for  errors  in  the  cal- 
culation, there  can  be  little  doubt  that  in  the  next  ten  years  this  race 
will  become  extinct^  at  the  present  rate  of  destruction. 

The  wolverine  {Gulo  luscus)  also  represents  an  ancient  type, 
found  in  the  bone  caves  of  England  and  Belgium.  It  is  liable  to 
rapid  extinction  on  account  of  the  value  of  its  fur. 

The  Rocky  Mountain  grizzly  bear  (Ursns  horribilis  Ord.)  is 
found  by  Mr.  Buck*  to  be  osteologically  identical  with  remains 
occurring  in  ancient  British  deposits  of  Post-tertiary  age.  This 
species  is,  perhaps,  not  yet  scarce  enough  to  need  protection,  as 
it  is  mainly  confined  to  mountainous  regions,  and  the  llesh  is  not 
greatly  in  demand.  It  is  a  question,  however,  whether  its  skin 
will  not  be  more  frequently  sought  in  consequence  of  the  disap- 
pearance of  the  bison,  or  buffalo. 

The  American  beaver  {^Castor  Canadensis) j  hunted  alike  for  its 
skin  and  its  anti-civilization  propensities,  is  a  distant  relative  of 
Castoroides  Ohiensis  of  the  American  Post- tertiary.  Its  limits, 
as  with  other  animals,  have  been  much  curtailed  by  the  advance 
of  civilized  man.  It  is  worthy  of  preservation  for  its  peculiar 
habits,  which  need  no  description. 

The  tailless  hare,  or  lagomys,  represented  in  the  Rocky 
Mountain  region  by  the  little  chief  hare  {L,  priixceps  Rich),  "a 
genus  now  confined  to  the  Himalayas,  Siberia,  and  the  colder 
regions  of  North  America,  has  been  identified  by  Prof.  Owen 
among  the  bones  from  Kent's  Cavern,  and  by  Dr.  Falconer  among 
those  from  the  Brixham  Cave."t 

The  American  moose  {Ahe  Americanus)  the  equivalent  of  the 
Norway  elk  (now  all  but  extinct  in  Europe)  is  another  living 
representative  of  the  Post-tertiary  period.  Though,  at  present, 
quite  abundant  in  this  country,  it  is  doubtful  whether  it  can  long 
withstand  the  assaults  of  the  hunter,  even  with  the  existence  of 
stringent  game  laws.     The  same  remark  will  apply  with  even 

♦  Geological  Journal,  18G8. 

t  Sir  J.  Lubbock,  Preliifltoric Times,  18G9,  p.  307. 
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greater  force  to  the  black-tail  {Cervus  Columbianus  Rich),  and 
the  cotton  tailed  deer  (C.  leucurus  Douglas),  the  prong-horn 
antelope  (Antilocapra  Americana  Ord),  and  particularly  to  tl^e 
mule  deer  {Cervus  macrotis  Say)  which  is  occasionally  met  in  this 
region.  I  might  also  add,  with  equal  propriety,  the  mountain 
sheep  or  big  horn  {Ovis  montana  Cuvier)  and  the  various  game 
members  of  the  Rodentia,  as  well  as,  in  fact,  all  the  game  birds  of 
this  region,  including  the  ducks,  geese,  grouse,  etc. 

The  mallard  {Anas  boschas  Linn.)  is  the  only  bird  of  antiquity 
included  in  this  fauna,  remains  of  this  species  having  been  taken 
from  the  principal  lake  dwellings  of  Switzerland. 

There  are  numerous  other  animals  which  might  be  included  in 
this  protective  scheme,  without  interfering  in  the  least  with  any 
plans  for  the  best  improvement  of  the  park,  and,  what  is,  perhaps, 
of  as  much  importance  to  our  practical  friends  to  whose  influence 
we  must  look  for  its  furtherance,  without  any  serious  addition  to 
the  burden  of  expense.*     All  of  these  animals  are  more  or  less 

♦The  ToWow'mjs partial  list  comprises  only  the  more  important  of  the  mammals  and 
birds  observed  by  myself  during  tlio  past  summer  (exclusive  of  those  already  men- 
tioned), with  some  few  additions  from  the  report  of  Mr.  C.  II.  Merriam,  Zoologist  of 
the  Snake  River  Division  of  Dr.  Hnyden'H  expedition  of  1872,  in  order  to  Include  a 
portion  of  the  fauua  of  Idaho  and  Mont;ina  :— 

MAMMALS. 
Felis  concolor  Linn. — Coujrar;  Puma;  Catamount. 
r«n.-«  ru-ni\ii,r,/^n,  J  ^ur.  i/rtteo  albut  KIcli.— While  and  Gray  Woll. 
Cants  occidentalism  j  ^.^^  -^^^ -^.^  8ay.-I)uslty  Wolf. 

Canin  iatrans  Say.— CN»yot«*;— I'ralrle  Wolf. 

Pittorius  pusillug  And.  and  IJacli.— Least  WeaHel. 

Putoriu$  Rirhardionii  Bonaj).— LIttIo     rnilnc. 

Lutra  Californica  Gray.— California  OtH*r. 

Mephitis  yjiephUica,  var.  orcidentafis  Balrd.— California  Skunk. 

Af^phitif  hicolor  (iray. — I^ItMe  Striped  Skunk. 

Taxidfa  Americana  Wateih. — American  Radgcr. 

Procyop  Hermandez  Waaler.— (!allforula  Itaccoon. 

Ur$us  Amcricami*  Pallas.— RIack  Bear. 

Sriuruf  Jftidfoniui  I'allas.— Rerl  Squirrel:  ridckarce. 

Sriuruf  liichardAonii  Bach.— Klolianlson's  Squirrel. 

Ptfromy*  a/piniui  Rich.— Rocky  Mountain  Flying  Squirrel. 

Tiiminx  quadriviltatn*  RIeh. — Misjsouri  Striped  Squirrel. 

S/tennophiltis  laleralis  Rich.— Say's  Striped  Squirrel. 

Sfprmophilus  Tointxendii  Bach.— Townsend's  Sperniophlle. 

Cf/HOJnys  Ludovicianui  Bairdv — Pralrio  Do^. 

Cynomyf.  OnnnUonii  Balrd.— Short  Tailed  Prairie  Dog. 

Arctomt/a  fiariren/er  Bach.— Yellow-l'oolCid  Marmot. 

Fiher  eibethtcnx  C'uvler.— MJiskrat. 

Erithizon  cpi,ranthu*  Brandt. — Yellow-haired' Porcupine. 

Lepus  Toirnsendh  Bach.— Jackass  Rabbit. 

Lcpitf  artemisia  Bach.— SaKO  Hare. 

Lcpus  syfcalicfis  Bach.— Gray  Rabbit. 

Lepus  HnirdU  Hay«Ien.— Balrd'.s   Rabbit.    ("  One  very  curlou.i  fact  relatlnjr  to  Lepits 

Bnirdii  Is  that  all  the  males  have  teals  and  take  part  In  suckling  the  young."— C.  H. 

Mf.ukiam.)     I  have  never  met  with  this  species  myself. 
Cervus  Canadensis  Ercl.— American  Elk ;  Wapiti. 

BIRDS. 
My  jreoloRlcal  duties  were  too  pressing  to  allow  of  any  ornithological  work;  hence  this 
meagre  list  of  Birds: 

Faico  columhariua  Linn. — Pljireon  Tlawk, 
Falco  polyagrua  Oassln.— Prairie  Hawk. 
THnnnticulus  fnarverius  V^lelll, — Sparrow  Hawk, 
Accipiter  JJexicanus  S\v.— Blue-backed  Hawk. 
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liable  to  rapid  extermination  by  reason  of  their  value  to  man. 
None  of  them  need  be  considered  dangerous  when  unmolested,  and, 
in  fact,  the  same  ma}^  be  said  of  the  whole  fauna  of  this  region, 
without  exception.*  It  is  only  when  wounded,  or  pressed  by  the 
severest  hunger  that  any  one  with  ordinary  presence  of  mind 
need  fear  to  meet  the  most  powerful  of  these  brutes,  entirely 
unarmed,  t 

Thirdly,  we  have  here,  and  may  retain  without  the  necessity  of 
protective  measures,  a  hir^^e  number  of  invertebrate  animals  whose 
habits  are  little  known,  anl  wiiose  structure  has  scarcely  been 
investigated,  and  this  remark  will  apply  as  well  to  the  lower 
members  of  the  vertebrate  series.  There  is,  perliaps,  much  reason 
to  look  for  a  j)^^^^^^^^  fauna  in  this  restricted  region,  both  on 
account  of  its  altitude  and  its  comparatively  isolated  position,  as 
well  as  the  severity  of  the  climate  at  certain  seasons  of  the  year.  J 

Jiuteo  calurm  Cassln.— Rc<l-tallod  Bl  'Ck  Hawk. 

Pan  lion  C'lrofincnuH  Bonnp. — Fish  Hawk:  Osprcy. 

AthenHhypoq^a  Bonan.— Burrowln;^  Owl;  Prairie  Owl. 

PicHi  lldrrUii  Aiui.— llarrls' WtxHlppcker. 

Piroidc*  dormlU  Bainl.— Strlpi'*!  Three-tord  Woo<lpccker. 

finhi/ropicun  ruber  B.ilnl. — KcMl-l»r(*ast<Ml  \Vo<Mlpeckfr. 

M'ilhne.rpe*  ert/throrephafui  Sw.— Ue'l-hoaded  W(>odi)CCker. 

Cerylf  alryon  \\o\o.—\\v\\vi\  KliiKll-ilier. 

Titniua  miijratorius  LIuti.— Kobln. 

Siali'i  arctira  Sw. — Uocky  Mountain  Blufiblrd. 

A  fflaius  ph<rniceu.i  VlelM.— Itecl-wlnfffl  Blackblnl, 

Pyranria  Lvdociciann  Bonap.—Loiiislana  Taiiager. 

Alimus  CarolinrnxiA  (iray. — ('at  BInl. 

fipizeUa  ioritiH*  Itonap. — Chipping  Sparrow. 

Corviit  Amfriranux  Ami.— Ctmitnon  Crow. 

Corcusrarniroru*  Bart.— Aincrlcan  Kavcn. 

Pli'fj  /iu-h'/nira  B)nap.— M.i;<pi<*. 

Zfrnrdiira  Carttlinonsis  Bonap.— (^arollna  Dove. 

Tetnio  ohicurus  »*ay.— l)ii*>ky  (frt)iise. 

CtifUrocfrru*  uropha*innit*  Sw.— Saifi*  Cock;  Cock  of  tlio  Plains. 

Bona^a  umWJlut,  var.  umf>ffloitlf\*  Balnl.— Gray  Mouutaln  Grouse. 

Cf/'/nun  httrcinntor  Kloh.— Trunipfter  Swan. 

lit'rnicla  Cnnail-fisiA  IJolo. — f'anada  Goose. 

yftfion  C'iro!infn*i.t  Balnl. — Cin'on-wIn;fO<l  Teal. 

Pelecanus  erythrorhyncus  Gm. — American  Pelican. 

*  I  make  this  statement  advisedly,  for.  although  I  have  i-epeatodly  boon  exposed  to 
attacks  ft-om  predatory  animals  in  this  country  and  in  Brazil.  inrludiu;r  the  blank,  cin- 
namon and  grizzly  bears,  the  puma,  jaguar,  wolverine  and  wolf,  and  even  the  ven- 
omous reptiles  eu<di  a^  the  rattlesnake  and  the  boa,  I  have  always  foun«l  them  ready 
to  run  at  my  approach.  The  alligator,  aliso,  which  has  such  a  tenible  reputnlion,  is  an 
arrant  coward,  an<l  attacks  man  only  when  the  <;hances  are  greally  in  its  favor. 

fThe  proU'ctio.i  of  those  anim  lis  which  coiistiruto  tlie  principal  food  of  tlie  more 
ferocious  kind-i  would  cnuso  the  oc  Mirrence  of  excessive  hunger  to  become  so  very 
rare  that  no  danger  need  result  from  this  source. 

I  am  aware  that  my  ideas  upon  this  subject  are  quite  novel  to  many,  but  I  believe 
them  to  be  PU])porte<l  by  the  facts,  as  well  as  by  the  testimony  of  experience.  My  own 
observation,  hy  itself,  is  of  little  value,  but  I  hive  based  my  con«'lusions  very  largely 
upon  the  evidence  of  those  wliose  wide  knowledge  of  the  habits  of  these  animals  in  a 
state  of  nature  best  qualifies  them  to  judge. 

J  The  lowest  point  within  the  limits  of  the  park  is  probably  at  the  mouth  ot  Gardi- 
ner»s  River,  about  5,400  ft.  above  sea  level,  and  this  is  quite  exceptional,  being  on  the 
northern  boundary  line  of  the  reservation.    Yellowstone  Lake  has  an  elevation  of 
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It  is  interesting  to  observe,  however,  that  a  very  large  propor- 
tion of  the  animals  here  discovered  belong  to  species  of  wide 
range,  or,  if  more  local  in  their  distribution,  they  frequently  rep- 
resent districts  far  removed.  But  perhaps  the  most  remarkable 
feature  of  this  distribution  is  that  we  find  here  living,  apparently 
under  quite  similar  conditions,  representatives  of  peculiarly 
southern  and  peculiarly  northern  types,  with  some  representatives 
of  Pacific  types.*  This  opens  to  view  at  once  a  wide  field  for 
observation  upon  the  habits  and  economy  of  a  large  number  of  the 
diversified  group  of  insects. 

The  stridulation  of  insects,  and  the  various  sexual  variations 
and  appendages,  may  all  be  here  studied  to  the  very  greatest  ad- 
vantage. I  might  give  from  my  own  notes  uppn  these  and  other 
subjects,  taken  while  deeply  engaged  in  arduous  duties  of  another 
nature,  many  interesting  observations  which,  in  many  cases,  I  was 
absolutely  compelled  to  make,  so  abundant  was  the  material  every- 
where present. 

Fourthly,  there  would  be  much  to  say  upon  many  subjects 
connected  with  the  botany  of  this  region,  were  it  not  that  its  elu- 
cidation has  been  intrusted  to  much  abler  minds  than  mine.     Tre- 


7,800  ft.,  and  tliero  arc  numerous  peuke  v\'lio.rcaltitu«le  is  nearly  or  quite  10,000  ft.,  while 
a  number  ri^e  several  hunilrcU  feet  above  the.-e. 

During  the  ^umnler  uiontht*  the  climate  ia  mild  and  even  hot  in  the  daytime,  but  in 
clear  weather  the  nights  are  very  cold  and  frosts  are  not  uncommon.  Tldn  in  due  to 
th3  excessive  radiation,  wliicli,  during  cloudy  uiglit^  is,  of  courfce,  much  lebs,  and  the 
temperature  consequently  increased. 

♦The  full  dibcussiou  of  this  very  interesting  sulj'ect  would  be  out  of  place  in  an 
article  of  this  nature,  but  1  cannot  refrain  fri»m  maicing  what  1  believe  to  be  the  ob- 
vious expbmation  of  this  seemingly  complex  distribution.  It  mu.-^t  be  remembered 
that,  while  this  portion  of  country  is  hennned  in  on  all  sitiee  by  high  snow-cliid  wull^, 
it  is  yet  the  main  centre  or  heart  of  the  acinous  circulation  of  a  vast  territory.  The 
river  channels  of  the  sources  of  the  Misnouri,  the  Culumbia,  and  the  Colorado,  cut 
through  the  otherwise  impregnable  rim  of  this  ba^in,  aflording  alike  an  outlet  to  the 
rains  and  melted  snows,  and  an  inlet  to  tlie  insects  and  otlier  animals  which  may  by 
any  means  bo  forced  to  enter.  Thu.-^  we  may  lind,  at  the  point  from  which  their  sources 
diverge,  a  few  of  the  more  hanly  or  more  pertrecuted  repreNcntatives  of  the  lower  val- 
leys of  these  rivers.  Were  there  no  barriers  of  any  kind  between  tho^e  points,  we 
might  expect  to  find  whole  groups  of  insects  and  the  sn»aller  animals,  which  had  grad- 
ually moved  upward  and  become  acclimated  here  or  even  descended  along  the  valleys 
of  the  other  rivers.  The  facts  sliow,  however,  that  ihe  rei)re6entativeb  of  distant  dis- 
tricts now  living  in  the  Park  are  not  thu»*  connected  in  di.^tnbulion  with  those  districts. 
The  natural  conclusion,  then,  is  that  such  park  species  are  the  descendants  of  acciden- 
tally introduced  specimens  which  were  hardy  enough  or  fortunate  enough  to  have  com- 
pletely crossed  the  barriers,  in&teadof  being  destroyed  in  trunsitu.  The  great  barrier, 
in  this  case,  as  remarked  by  Dr.  Thomas,  I  believe  to  be  the  great  plains  whitdi  inter- 
vene between  the  head  waters  and  the  lower  valleys  of  these  great  rivers,  and  perhaps, 
in  one  instance,  the  Sierra  Nevada  Mountains  also  form  a  barrier. 
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mising  that  Dr.  C.  C.  Tarry  acted  as  the  botanist  of  the  north- 
western Wyoming  expedition  of  1873,  I  will  only  add  that  his  ob- 
servations prove  that  the  rewards  of  research  in  that  department 
are  no  less  promising  than  in  otlier  lields. 

Fifthly  and  lastly,  there  is  one  young  but  active  science — mi- 
croscopy,—  which  has  as  yet  scarcely  entered  this  field,  but  which, 
I  firmly  believe,  will  discover  within  the  limits  of  the  Park  most 
valuable  treasures.  The  act  of  Congress  providing  for  this  reser- 
vation insures  the  preservation  oT  the  greater  portion  of  whatever 
may  be  available  for  this  purpose. 

Among  the  most  interesting  objects  for  the  microscope,  will  be 
found  the  colloidal  and  filamentous  products  of  the  hot  springs,* 
the  minute  vegetable  and  animal  life  of  both  hoi  and  cold  springs, 
the  animal  and  vegetable  parasites,  and  the  numerous  crystalline 
deposits  of  the  hot  springs  and  geysers. 

Yellowstone  Lake,  in  many  places  near  its  borders,  is  so  com- 
pletely filled  with  a  soft  greenish  substance  in  small  pellets,  that  it 
is  impossible  to  dip  a  cupful  of  the  water  without  including  hun- 
dreds of  them.  They  are  apparently  of  vegetable  origin,  but 
careful  microscopical  investigation  is  needed  to  determine  their  ul- 
timate structure.  Whether  tills  green  matter  has  anything  to  do 
with  the  presence  of  the  intestinal  worms  {Dibothrium  cordiceps 
Leidy),t  so  abundant  in  the  trout  of  the  lake,  I  cannot  say,  but 
the  idea  has  been  suggested  to  me  from  facts  observed  in  this  con- 
nection. J  The  whole  subject  of  intestinal  parasites  is  extremely 
interesting,  and  this  particular  case  is,  on  many  accounts,  more 
than  ordinarily  so.  The  successive  stages  in  the  development  of 
this  species,  and  the  conditions  necessary  to  its  metamorphoses, 
have  never  been  studied.  I  can  only  say  that  I  do  not  regard  the 
intestinal  cavity  of  civilized  man  as  one  of  its  habitats,  but  more 
extended  observation  of  its  habits  may  prove  the  contrary. 

It  would  be  a  pleasant  task  to  continue  my  subject  much  farther, 
but  1  feel  that  I  have  written  all  that  is  needed  to  prove  the  scien- 

•  I  use  the  terms  colloidal  am\  jilamentous  to  <lcsignate  peculiar  growths  in  the  boiling 
eprinj^:^,  concerning  the  nature  of  which  little  is  known. 

t  A  description  of  this  species,  with  two  llgurcs  of  tlie  head,  will  be  found  in  Hay* 
den'.9  Report  on  Montana,  etc.,  1871,  p.  3dl. 

X  llayden  states  (tiW.,  p.  97)  that  these  parasites  are  found  only  in  the  trout  taken 
above  the  Upper  Falls  of  Yellowstone  lliver.  This  observation  is,  in  the  main,  con*ect, 
but  I  have  met  them,  thowjh  rarclyy  in  those  of  East  Fork,  whlcli  leads  me  to  suspect 
that  they  may  occur  in  tlie  main  river  below  the  falls.  It  is  probable,  I  tlunk,  that  their 
habitat  is  preiiminently  the  lake. 
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tiflc  value  of  the  Yellowstone  Park.  At  the  same  time,  I  am  con- 
fident that  I  have  in  no  degree  over-estimated  its  value  to  science, 
but,  on  the  contrary,  I  have  been  obliged  to  omit  mention  alto- 
gether of  many  points  which  might  add  greatly  to  the  interest  in 
this  section  of  country,  for  lack  of  space  to  record  them. 

If  anything  which  I  ma}^  have  said  shall  in  any  way  aid  in  de- 
veloping an  interest  in  our  park,  or  in  any  of  the  special  depart- 
ments of  science  which  can  there  be  best  prosecuted  with  success, 
I  shall  be  well  repaid  for  mj-  effort. 

It  must  be  remembered,  however,  that  at  present  everything  in 
this  region  is  in  a  crude  state,  and  it  will  be  necessary  to  introduce 
gradually  the  requisite  appliances  for  work,  and  means  for  the  ac- 
commodation, transportation  and  sustenance  of  those  who  desire 
to  work  in  this  field.  These  will  all  come  in  due  time,  as  the  av- 
arice of  man  leads  him  to  discover  these  demands  for  his  commod- 
ities, and  in  the  meantime  we  may  congratulate  ourselves  that  the 
work  of  dAistr action  is  stayed. 

I  do  not  propose  here  to  offer  any  suggestions  nor  to  put  for- 
ward any  plans  for  the  furtherance  of  scientific  investigation  ;  my 
purpose  is  accomplished  if  I  have  succeeded  in  making  a  lucid 
statement  of  the  real  facts  of  the  case.  In  an  article  to  appear  in 
the  succeeding  number  of  the  Naturalist,  it  is  my  intention  to 
enter  more  fully  into  the  subject  of  the  best  methods  for  the 
improvement  of  this  tract. 


on  the  structurk  and  affinities  of  the 
brontotiierid.t:.* 

Plates  I,  II. 
BY    PROFESSOR   O.  C  ^UuSII. 

The  Miocene  deposits  on  the  eastern  slope  of  the  Rocky  Moun- 
tains contain  the  remains  of  a  group  of  gigantic  mammals,  of 
much  interest,  which  have  been  named  by  the  writer,  Bront other- 
idcc.f     Although    these    animals    are   less   remarkable   than    the 


•Published  in  part  in  the  Amer.  Jour,  of  Sci.,  vol.  vii,  Jan.,  1874. 
t  Amer.  Jour.  Sci.,  vol.  v,  p.  480,  June,  1873. 
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Dlnocerata  of  the  Eocene,*  which  they  seem  to  have  replaced,  they 
equalled  them  in  size,  and  resembled  them  in  several  important 
features,  notably  in  the  structure  of  the  feet,  and  in  having  the 
head  armed  with  a  pair  of  powerful  horns.  The  general  structure 
of  the  group,  however,  clearly  imlicates  that  they  do  not  belong 
in  the  order  Dlnocerata^  but  should  be  placed  with  the  Perisso- 
dactyls,  in  which  they  form  a  well-marked  family'. 

The  more  prominent  characters  of  this  family  were  pointed  out 
by  the  writer  in  describing  Brontothenum  gfyns  Marsh,  the  tyi>e 
species,  and  others  had  been  previously  mentioned  by  Dr.  Leidy, 
in  his  descriptions  of  Tltanotheriiun  Proutii.-f  The  skull  of  the 
latter  genus  is  not  known,  but  there  can  now  be  no  reasonable 
doubt  that  it  was  furnished  with  horns,  in  some  respects  similar 
to  those  of  Uroiitotlmriam  (plates  i  and  ii).  The  possibility  of 
this  was  originally  suggested  by  Dr.  Leidy, J  and  in  his  latest  work 
he  has  figured  a  horn- core  from  the  same  deposits  which  yielded 
the  Tltaiwtheriuiii  remains. §  The  fragmentary  specimen  de- 
scribed by  Dr.  Leidy  as  Mejacerojys  Coloradensif^W  probably  belongs 
in  the  same  family,  but  until  additional  remains  are  found  this 
point  cannot  be  decided.  The  supposed  genera  Symhorodon  and 
MiohasUeus^  recently  indicated  by  Prof.  Cope  (vii,  \y,  723),  belong 
to  this  group.  The  former  is  generically  identical  witli  Bronto- 
theriaia^  the  reputed  absence  of  lower  incisors  being  evidently  due, 
as  shown  below,  either  to  age,  or  to  imperfect  specimens.  Mio* 
basflcHs  is  apparently  the  same  genus,  and  hence  both  names 
should  be  regarded  as  synonyms  of  Brontotheriuin, 

Among  the  more  marked  characters  of  the  Brontotherida>j  vihich 
readily  distinguish  them  from  the  lihinocerotkhe,  apparently  their 
near  allies,  may  be  mentioned  the  following: — There  are  four 
short  and  thick  toes  in  the  manus,  and  three  in  the  pes.  Tlie 
skull  supports  a  pair  of  large  horn-cores,  placed  transversely,  as 
in  modern  Artioda(*tyls.T  Theix*  are  well  developed  canine  teeth 
in  both  jaws.  The  molar  teeth,  above  and  below,  are  not  of  the 
Rhinoceros  type,  but  resemble  those  of  Chulkotherinm, 

♦  AMKU.  N.VT.,  vol.  vii.i).  14^J,  March,  15*7^. 

t  Extiuct  Mnmmalla,  p.  i^\  1H(JJ). 

X  hoc.  cit.  p.  iW. 

§  ExtiiK-t  Vertebrate  Fauna,  pi.  xxviii,  flj?.  ;i,  1873. 

II  rrocee»liug!*  Phil.  Acad.,  1870,  p.  i,  ami  Ext«nct  Vertebrate  Faunn.  p.  2.10. 

IT  Hhinoct'.ros  plcuroceros  Duv.,  from  the  Miocene  of  France,  has  a  transverse  pair  of 
small  horn-cove<  on  tlie  nasale,  not  unlike  those  in  Dinoceras*  Ii.  minutus  Cuv.  bai 
somewhat  similar  procesfics. 


STRUCTURE  AND  AFFINITIES    OF  THE    BRONTOTUERID^.  81 

The  general  characters  of  the  Brontotheridce  are  fully  shbwn  in 
a  large  series  of  specimens  in  the  Yale  College  Museum.  The 
cranial  structure  of  Brontothenum^  the  type  genus,  is  well  illus- 
trated in  the  nearly  perfect  skull  of  B.Jngens  Marsh,  figured  in 
plates  i  and  ii.  The  only  other  genus  of  the  group  known  with 
certainty  is  Titanotherium  of  Leidy  {Menodus  Pomel)  which,  ac- 
cording to  the  descriptions  of  that  author,  differed  essentially  in 
having  four  lower  premolars,  and  in  the  absence  of  a  third  tro- 
chanter on  the  femur.  Less  important  differei>ces  are  seen  in  the 
composition  of  the  teeth,  and  in  the  diastema  between  the  upper 
canine  and  first  premolar. 

The  skull  in  Brontotherium  is  elongated,  and  resembles  in  its 
general  features  that  of  Rhinoceros,  The  occipital  region  is 
greatly  elevated,  and  deeply  concave  posteriorly.  The  brain  cavity 
is  unusually  contracted.  The  top  of  the  skull  is  concave  longitu- 
dinally, and  convex  transversely  (plates  i  and  ii).  The  zygo- 
matic arches  are  massive,  and  much  expanded.  The  orbit  is  small, 
and  continuous  with  the  elongated  temporal  fossa.  The  nasal 
bones  are  greatl}'  developed,  and  firmly  coossifiod.  They  support 
entirely,  or  nearly  so,  the  large  divergent  horn-cores.  Their  ante- 
rior extremities  are  produced,  and  overhang  the  large  narial  orifice. 
The  premaxillarics  are  diminutive,  and  do  not  extend  forward 
beyond  the  end  of  the  nasals.  The  palate  is  deopi}'  arched  above, 
especialh'  between  the  premolars.  The  posterior  nares  extend 
forward  nearly  to  the  front  of  the  last  molar.  The  lachrymal 
forms  the  anterior  margin  of  the  orbit.  The  malar  extends  for- 
ward beyond  the  lower  margin  of  the  orbit.  The  infra-orbital 
foramen  is  very  large,  and  situated  well  forward.  The  zygomatic 
process  of  the  squamosal  is  elevated,  and  incurved  above.  There 
is  a  massive  jmst-glenoirl  process,  and  a  large  and  somewhat  shorter 
paroccipital  process  (plate  i).  The  post-tympanic  process  of  the 
squamosal  is  large,  and  quite  external  to  the  paroccipital  process. 
The  occipital  condyles  are  very  large,  and  well  separated. 

The  mandible  has  a  wide  condyle,  and  a  slender  coronoid 
process.  The  angle  is  rounded,  and  slightly  produced  downward. 
The  symphysis  is  dei)resscd,  elongated,  very  shallow  in  front,  and 
completely  ossified. 

The  dental  formula  of  Brontolherium  is  as  follows : — 

Incisors,  f ;  canines,  \  ;  premolars,  J  ;  molars,  3X^=^S-  '^'l^e 
upper  incisors  are  quite  small.     The  canine  is  short  and  stout, 
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and  placed  near  the  first  premolar.  The  latter  is  proportionally 
much  larger  than  the  corresponding  todth  in  Titanotherium, 
The  upper  premolars  have  all  essentially  the  same  structure, 
viz :  two  external  connate  cusps,  with  their  outer  faces  ncarlj 
plane,  and  two  inner  cones  closely  united.  The  anterior,  cone  is 
connected  with  the  opposite  outer  cusp  by  a  transverse  ridge, 
which  has  behind  it  an  elongated  depression,  more  or  less  divided 
by  projections  from  the  outer  posterior  cusp.  In  the  upper  true 
molars,  the  external  cusps  have  their  outer  surfaces  dcepl}^  con- 
cave, while  the  inner  cones  are  low  and  separate.  The  lower  in- 
cisors were  small,  and  evidently  of  little  use.  The  two  next  the 
symphysis  were  separated  from  each  other.  One  specimen  in  the 
Yale  Museum  has  the  crown  hemispherical  in  form.  The  lower 
incisors  arc  frequently  wanting,  and  in  old  animals  the  alveoli 
may,  perhaps,  disappear.  Careful  examination,  however,  will 
usually  show  indications  of  them.  The  lower  canine  is  of  moder- 
ate size,  and  separated  from  the  premolars  by  a  short  diastema. 
The  lower  molars  are  of  the  Paheothenum  type,  and  agree  essen- 
tially with  those  of  Titanotherium, 

The  head  in  Brontotherium  was  declined  when  in  its  natural  po- 
sition. The  neck  was  stout,  and  of  moderate  length.  The  cer- 
vical and  most  of  the  dorsal  vertebraj  are  distinctly  opisthoccelous. 
The  atlas  is  large,  and  much  expanded  transversely.  The  axis  is 
massive,  and  has  its  anterior  articular  faces  much  broader  than  in 
the  Dinocerata,  The  odontoid  process  was  stout,  and  conical. 
The  transverse  process  was  small,  and  apparently  imperforate. 
The  posterior  articular  face'  is  concave,  and  oblique.  The  e[»iph- 
3'ses  of  the  vertebne  are  loosely  united  in  most  specimens,  as  in 
the  Proboscidians.  The  caudal  vertebraj  preserved  indicate  a  long 
and  slender  tail. 

The  limbs  of  the  BrontotherUhn  were  intermediate  in  proportion 
between  those  of  the  elephant  and  the  rhinoceros.  The  humerus 
is  stout,  and  its  entire  distal  end  is  occupied  by  the  articulation. 
The  olecranon  cavity  is  shallow,  and  the  condylar  ridge  similar  to 
that  of  the  elephant,  but  not  continued  so  far  up  the  shaft.  The 
ulna  has  its  olecranon  portion  much  compressed.  Its  distal  end  is 
much  smaller  than  in  Rhinoceros^  and  has  no  articular  face  for  the 
lunar.  The  radius  is  stout,  and  its  distal  end  expanded.  The 
carpal  bones  form  interlocking  series.  They  are  shorter  than  in 
Rhinoceros^  and  support  four  well  developed  toes  of  nearly  equal 
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size.  The  metacarpal  bones  are  shorter  than  those  of  the  Bhi- 
noceros^  the  first  phalanges  longer,  and  the  second  series  shorter. 
The  ungual  phalanges  are  short  and  tubercular,  as  in  the  elephant. 

The  femur  has  a  small  third  trochanter,  and  its  head  a  deep  pit 
for  the  roqnd  ligament.  At  the  distal  end,  the  anterior  articular 
surface  is  narrow,  and  the  two  edges  are  of  nearly  equal  promi- 
nence, as  in  the  tapir.  There  is  a  small  fossa  on  the  posterior 
side  above  the  outer  condyle.  The  tibia  is  stout,  and  has  a  dis- 
tinct spine.  The  fibula  is  entire,  but  quite  slender.  The  astrag- 
alus i^  shorter  than  in  the  rhinoceros,  and  the  superior  groove 
more  oblique.  Tlje  cuboid  face  is  larger  than  in  UMnoceros,  The 
navicular  has  its  distal  facets  subequal.  There  were  three  toes  of 
nearly  equal  size  in  the  pes,  the  first  and  fifth  being  entirely 
wanting. 

The  largest  known  species  of  this  group  is  Brontotherium  pigens 
Marsh,  which  is  represented  in  the  Yale  College  Museum  by  a 
skull,  nearly  perfect,  and  other  characteristic  remains.  The  speci- 
mens preserved  indicate  that  the  animals  to  which  they  pertained 
nearly  or  quite  equalled  the  elephant  in  bulk,  and  far  exceeded  in 
size  any  known  Perissddactyls  living  or  fossil.     ' 

The  skull  in  the  type  specimen  of  the  species  is  well  represented 
in  the  accompanying  plates,  and  its  general  characters  have  already 
been  given.  It  is  three  feet  in  length,  and  twenty-two  inches 
across  the  zygomatic  arches.  The  most  striking  peculiarity  of  this 
cranium  is  tlie  pair  of  huge  horn-cores  ou  the  nasals.  They  are 
about  eight  inches  in  length,  and  extend  -upward  and  outward. 
They  are  triangular  at  the  base,  with  the  broadest  face  external. 
The  two  inner  faces  of  each  core  are  separated  by  a  ridge,  which 
is  continued  to  the  median  line.  The  upper  part  of  the  horn-cores 
is  rugose,  and  the  base  contains  large  air  cavities.  The  free  ex- 
tremities of  the  nasals  are  coossified,  and  much  cjongated.  They 
are  rounded  in  front,  sligiitly  dcCurved,  and  the  surface  at  the  end 
is  rugose.  The  orbit  is  of  moderate  size,  and  looks  forward,  out- 
ward and  upward.  The  lachrymal  foramen  is  small,  and  ovate  in 
outline.  The  infra-orbital  foramen  is  unusually  large.  There  is 
no  post-orbital  process.  The  zygomatic  arches  are  massive,  and 
the  squamosal  portion  widely  expanded.  The  temporal  fossa  ex- 
tends far  backward,  and  has  over  its  posterior  portion  an  obtuse 
ridge.  The  occipital  condyles  arc  very  large,  wide  apart,  and 
extend   slightly   behind   the   supra-occipital    crest.      The  paroc- 
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cipital  progess  of  the  squamosal  is  elongate,  and  its  anterior  face 
concave.  Tiie  post-glenoid  .process  is  very  large,  much  extended 
transversely,  and  is  longer  than  the  paroccipital  process. 

The  prcmaxillarics  in  this  cranium  are  imperfect,  and  the  in- 
cisors wanting.  The  canines,  also,  are  not  entire,  but  they  were 
only  of  moderate  size,  and  in-  close  proximity  to  the- first  premolar. 
This  tooth  had  two  fangs,  and  rescmble<l  the  other  premolars.  All 
of  these  have  a  strong  inner  basal  ridge.  The  crowns  are  more 
nearly  square  than  in  Titanotherium  Proutii  Leidy.  The  upper 
true  molars  are  ver}'  large,  the  last  especially  so.  It  rescmtiles  the 
corresponding  t«oth  in  T,  Proutii,  but  tlie  innes  posterior  angle  of 
the  crown  is  much  more  developed. 

The  limbs  in  this  species  were  shorter  than  those  in  the  existing 
elephant's,  which,  in  form  of  body,  it  doubtless  resembled.  The 
huge  divergent  horns,  and  the  absence  of  tusks,  gave  the  head  a 
very  different  appearance.  The  wide  narial  opening,  the  rugose 
extremities  of  the  nasals,  and  the  very  large  infra-orbital  foramen, 
naturally  suggest  that  there  must  have  been  an  elongated,  flexible 
nose,  possibly  as  extensive  as  in  the  tapir.  That  there  was  no 
long  proboscis,  as  in  the  elephant,  is  indicated  with  equal  certainty 
by  the  length  of  the  liead  and  neck,  which  renders  such  an  organ 
unnecessary. 

This  species  bears  some  resemblance  to  BrontotJierium  trigona- 
ceras  {Sf/mborodon  t n'gonoceras  Coj)e),  but  differs  widely  in  size, 
having  been  nearly  or  quite  twice  as  large  in  bulk.  The  horn-cores 
also,  are  very  differently  placed ;  tlie  nasals  are  more  elongated, 
and  not  emarginate  at  their  extremities ;  the  premaxillaries  are 
not  prominent ;  the  squamosals  arc  greatly  expanded  ;  and  there 
is  no  post-orbital  process.   • 

In  comparing  the  Brontotheridm  with  the  equally  gigantic  Dino- 
cerata  of  the  Eocene,  several  striking  points  of  resemblance  will 
be  at  once  noticed :  especiall}'^  the  presence  of  horns  in  transverse 
pairs;  the  general  structure  of  the  limbs  and  feet;  and  particu- 
larly the  short  and  thick  toes.  The  differences,  however,  between 
these  two  groups  are  still  more  marked.  In  the  Brontotherid(z 
there  is  but  a  single  pair  of  horn-cores,  and  no  cre^t  around  the 
vertex.  The  structure  and  number  of  the  teeth  are  quite  different, 
while  the  small  canines  and  h"gc  molars  contrast  strongly  with 
the  elongated  canine  tusks,  and  diminutive  molars  of  the  Diiw- 
cerata.     The   latter,  moreover,  have   two  very  large   dependent 
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processes  on  each  ramus  of  the  mandible ;  the  cervical  vertebrfle 
flat ;  the  femur  without  a  third  trochanter ;  and  an^  additional  toe 
in  each  foot. 

Among  the  features  which  this  group  shares  with  the  Probos- 
cidea  may  be  mentioned :  the  superior  extension  of  the  condylar 
ridge  of  the  humerus  ;  the  short  thick  toes  ;  and  the  late  union  of 
the  epiphyses  with  the  centra  of  the  vertebrae.  The  last  character 
appears  to  belong  especially  to  mammals  of  very  large  stee,  and 
probably  indicates  late  maturity,  and  great  longevity. 

The  preceding  description  makes  it  evident  that  the  Bronto- 
theridoB  constitute  a  very  distinct  family  of  the  Perissodactyla. 
While  retaining  some  prominent  features  of  their  Eocene  prede- 
cessors, the  Dinocerata,  they  are  more  nearly  related  to  the 
Rhinoceros  family,  and  at  the  same  time  tlusy  have  some  char- 
acters all^'ing  them  to  the  Proboscidea,  which  replace  them  in  the 
succeeding,  Pliocene  period. 

All  the  known  remains  of  the  BrontotJieridm  are  from  east  of 
the  Rocky  Mountains,  in  the  Miocene  beds  of  Dakota,  Nebraska,* 
Wyoming  and  Colorado.  The  specimens  here  described  are 
mainly  from  localities  in  the  "Bad  Lands"  of  Colorado,  which 
were  discovered  and  explored  by  the  writer  in  the  summer  of 
1870.* 

EXPLANATION   OF  TLATES. 

Plate  i.      Brontotherium  ingens  Mareh.    Side  view.    One-sixth  natural  size. 
Plato  ii.    Brontotherium  ingens  Marsh.    Top  view.    One-sixth  natural  size. 
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BV  C.    HART    MERRIAM. 

II.   FLORIDA.. 

As  I  was  in  Florida  but  a  few  days  and  travelling  most  of  the 
time,  few  opportunities  were  afforded  for  taking  satisfactory  notes 
relative  to  the  breeding  habits,  etc.,  of  many  of  the  birds  observed 
there.  The  route  followed  was  up  the  St.  John's  river  to  Palatka 
and  thence  up  its  largest  tributary,  the  Ocklawaha  river,  for  a 

♦  Amer.  Jour.  Sci  vol.  i,  p.  202,  Sept.,  1870. 
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distance  of  two  hundred  and  seventy-five  miles,  to  a  place  called 
*'  Okahumkeo,"  at  the  head  of  navigation. 

For  the  first  hnndred  and  fifty  miles  the  country  on  each  side  of 
the  river  is  thickly  wooded,  the  forests  consisting  mainl}'  of  03"- 
press  and  palmetto  trec^s :  the  undergrowth  is  very  dense,  and, 
together  with  the  long  and  numerous  prickly  vines,  forms  an  almost 
impenetrable  jungle.  To  make  matters  still  worse  for  the  collector, 
nearly  flic  whole  country  is  an  immense  swamp,  and  it  is  very 
seldom  that  3'ou  see  a  little  knoll  rise  above  the  level  of  the  sur- 
rounding dt'bris.  This  is,  of  course,  the  home  of  innumerable 
birds  and  a  comparative  paradise  for  the  ornithologist. 

For  the  remaining  hundred  and  twcnt^'-five  miles  the  river  runs 
through  a  vast  and  almost  unbroken  savanna :  here  it  widens 
into  two  good  sized  lakes,  known  as  lakes  (irilfen  and  Harris. 
A  c^-press  or  live  oak  is  occasionally  met  with  on  this  part  of  the 
river;  if  so,  its  branches  (like  those  of  the  other  forest  trees)  are 
adorned  with  large  quantities  of  parasitic  moss  {TiUandsia  vsne* 
dides)^  which  hangs  in  graceful  festoons  to  tiie  water's  edge. 

Several  miles  ])ack  from  the  river  (and  often  not  so  far)  dry 
land  rises  out  of  the  water  and  is  covered  witii  pine  trees.  Alli- 
gators are  quite  numerous  about  the  river,  both  in  the  wooded 
portions  and  in  the  savannas. 

The  following  is  a  list  of  birds  met  with  during  this  excursion: 

PIanej5tl«*U!<  niiKrati^riii!)  Ilalrd  (C'oininon  Robin).  Not  very  coiniiiun.  A  few  seen 
about  the  St .  John's  rl  vor.    Probably  breod8. 

MimuH  iHilyi?lottu-(  ISoio  (Mocking  Hinl).  Very  conini(»n  about  tlio  St.  John'o  riTcr  and 
at  Okahunik«^o.    llioofls. 

Lophophancrt  birolor  Ilonap.  (Tufti»«l  Titniou'*e).  Qiiilocomnion  at  (ireen  Covo Spring, 
about  the  Oi*kla\vaha  ami  at  Okahuinkoo. 

Sitta  pu^illa  Latham  (Ilro\vn-h«*a<lc«I  Nulhatfh).  Very  rommon  at(5reen  Cove  Spring, 
on  tlic  Si .  .John'< ;  al-o  <iu!t»*  nnniorou-*  at  Okahunikeo.  Gn*frariou.<«.  They  seemed 
to  be  conllne'l  alnio-t  o\cIu*-iveIy  to  the  pine  Hwanip'^  and  barrens*,  where  1  have 
often  sofn  tlieni  niMviny  about  in  flocks  of  from  twenty  to  flrty.  They  must  breed 
very  early  a;*  I  obtained  the  full  p:rown  youn;?  on  tlie  l.'Jth  of  April.  The  young 
of  the  year  differs  materially  from  the  adult  in  havin;,'  tlie  crown  of  the  8amo 
color  ix**  the  ri'«t  of  th»'  upper  part>i  in-*tea»l  of  brown  ;  the  wliito  s\»ot  on  the  napo 
iA  also  very  Indistinct.  Tlifir  note  is  very  pe  'uliar  and  U  entirely  differeni  tn^m 
tliat  of  any  of  the  otln*r  nulhitcl»e>.  In  habit-^.  l!iey  resjemble  the  pine  flnch 
(Chrysomitriit  piuus),  in  climbing?  about  amon>?  the  lonpr  pine  leaves  and  alighting 
on  and  picking  at  the  larjfo  cones.  They  aNo  resemble  the  other  nuthatches  in 
creepinjr  over  the  limb^  and  trees. 

Thryothorns  Ludovicianu-<  Honap.  ((Jreat  Carolina  Wren).  Not  uncommon  at  Jack- 
sonville; also  seen  at  Okahumkee.    Breeds. 

Mniotilta  varia  Vieill.  (IJlack  and  White  Creeper).  Not  common  about  the  St.  Johu*ii 
and  on  the  Ooklawaba. 

Parula  Americana  B  >nap.  (Blue  Vellow-baekcd  Warbler).  Common  about  the  Ockla- 
waha. 
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Protouotaria  citraea  Baird  (Prothonotary  Warbler).  Quite  numerous  m  the  large 
densely  woode<l  swamps  of  the  lower  Ocklawaha. 

Geothlypis  triclias  Cab.  (Maryland  Yollow-throat).  Common  about  the  St.  John's  and 
the  lower  Ocklawaha. 

Dendr<B;*a  c»rule«(ccns  Uaird  (Black-throated  Blue  Warbler).  Common  on  the  lower 
Ocklawaha. 

DendroBCUi  pinus  B.iird  (Pine-crecpinj?  Warbler).  Common  at  Green  Cove  Sprinpf  and 
at  Okahumkce.    Breeds  early;  fully-fledi^ed  youn^f  obtained  on  the  IRlh  of  April. 

DendroQ^'a  di:5c:»lor  B.iird  (Prairie  Warbler).    Common  at  Green  Cove  Spring. 

Setophaga  ruticilla  Sw.  (American  Red'  tart).    Common  on  lower  Ocklawaha. 

Hirundo  horreorum  Barton  (Barn  Swallow). '  A  few  neon  about  the  St.  John'fl. 

Stelgidopteryx  serripcnnis  Baird  (Uough-win^cd  Swallow).  Not  uuconimon  about 
dio  St.  JohnV. 

Vireo  olivaoeus  Vieill.  (Red-eyed  Vireo).    Common  at  Okahunikeo. 

Collurio  LudovicianuK  B.iird  (Loggerliead  Shrike).  Quite  common  about  the  St.  .John'n 
and  at  Okahumkce.  Breeds.  Its  note  is  no(  unlike  that  of  the  Mocking  Bird 
(Afimus  polyglottuA)  and  it  \a  familiarly  known  by  the  natives  as  the  Loggeihead 
Mocker.  It  can  also  imitate  many  other  birds.  Tlicy  are  mos-t  numcrou**  in  the 
undergrowth  (when  there  is  any)  in  the  pine  region.**,  and  1  never  saw  one  in  the 
swamps. 

Pyranga  le^tiva  Vieill.  (Vermilion  Tanager;  Sunnner  Red  Bird;.  Obnervod  «)nly  at 
Okahumkee.  where  It  was  not  uncommon.  It  was  a  .«hy  bird  and  wa^^  generally 
detected  by  its  pleasant  song,  and  wad  usually  observed  in  the  top  of  some  pine. 

Pooecetes  gramineuH  Baird  (Grays  Finch;  Bay-winged  Bunting^.  Not  uncommon 
about  the  St.  John's  and  at  Okahumkee. 

Junci>  hyemali4  8cl.it.  (Black  or  Common  Snowbird).  Observed  at  (ireen  Cove  Spring. 

Spizella  socialis  Bonaj).  (Chipping  Sp.irrow).  Common  at  Green  Cove  Spring  an<I  at 
Okahnmkce. 

Melospiza  melodi.t  Baird  (Scmg  Sparrow).    Common  on  the  St.  John'.'*. 

Cardinalis  Virginianus  Bonap.  (Cardinal  Grosbeak).  Very  common  all  about  the  St. 
John's  and  Ocklawaha.    Breeds. 

Pipilo  erythrophthalmus,  var.  Allen i  Cnie.s  (Wh!t(*eycd  Chewink).  Very  common 
about  the  St.  Jol>n\s  and  0»'-klawaha.  al-o  Okahumkee.    Brced.s. 

Agclfens  phoenicens  Vieill.  (Ucdwinged  Rhickbird).  Common  in  tiie  large  marshes  on 
the  upper  Ocklawaha.    Breedr". 

Sturnella  magna  Sw.  (Meadow  Lark).    Common  about  Okahumkee. 

Quiscalus  major  Vieill.  (Boat  tailed  Grackle).  Very  numerou-*  about  the  large  savan- 
nas of  the  upper  Ocklawaha.    Several  wore  -jcen  on  their  nests  from  the  boat. 

Corvui  ossifragUH  Wilson  (Fish  Crow).    Common  on  tht;  .^t.  John's  and  0.-kl»waha. 

Cyauura  cri-tata  Swainson  (Blue  Jay).  Common  about  the  St.  Jolm's  and  at  Oka- 
humkee. Breeds.  It  differs  very  <'onsideral)ly  from  our  northern  blue  jay  in 
being  much  smaller  and  somewhat  darker.  The  secondarii'S  and  tortials,  instead 
of  being  "broadly  tipped  with  whilt«,"  arc  narrowly  lipped  with  it  and  on  youjo  of 
the  soitond.aries  the  white  is  scarcely  perceptible:  the  white  band  on  the  tip  of 
the  tail  is  also  much  narrower  and  almo.'^t  disappears  on  tlie  fourth  and  lltlh 
feathers.  The  black  bands  on  the  wing-  and  tail  are  mu.h  narrower  and  on  the 
tail  are  much  losssdi-t'nctand  do  not  reacfi  tlie  shalts  of  the  feathers.  I  will  now 
give  the  comparative  measurements  of  a  Florida  specimen  and  one  fnun  nortlicrn 
New  York  (Lewis  CoJ. 


Tail. 


As  before  stated  I  obtained  four  blue  jays  at  Aiken.  South  Carolina.    Three  of  them 
were  nearly  as  large  as  our  northern  bird,  and,  in  markings,  resembled  it  nu>ro 


88  ORNITHOLOGICAL    NOTES   FROM   THE    SOUTH. 

than  tlio  Fli>riila  KpocUncn.  The  fotu-th  Bporimen.  howeviT.  was  marked  much 
like  llie  Florida  one  an«I  itn  mGa>^iirpinCDts  an' nearly  the  sariio;  lliey  arc  a>  rol- 
lout :—lon;nh  lO:".');  extent  I.V-.».">:  winff4iH);  tail  fl  0(). 

Myian-lius  crinituH  Cab.  ((ireat  Crested  Flycatcher).  Very  abundant  at  iirevn  Core 
Sprinp:  and  at  Okahumkee. 

Ceryle  alcyon  Hole  (Bolted  Kin;rfi'her).    Common  on  tlie  St.  John»rt. 

Antro-t:»nins  Candinensis  <i«)nld  (CliurkwillN-widow).  Common  on  the  Ocklawaha 
ami  at  Okahumkec.  Bi-ced.-*.  Stri«:tly  a  noL'turual  speeieri.  Rooets  on  the  ground 
during  the  daytime. 

Chordedes  popetuo  Itaird  (Ni;i:ht-ha\vk).  Very  common  about  tho  St.  John's  and  Oek* 
lawaha.    Breeds.    Fifty  or  mon*  orr«'n  8e»Mi  at  once  about  the  bi)at  in  the  cvcnUiK- 

Tro;'hilus  oolubrix  Linn.  (Iliimniint;  Bird).    Very  abundant  at  Okahumkec.    Breedrt. 

Campephilus  i>rinripaliH  Gray  (Ivory-billed  Woodpecker).  R;ire  about  the  St.  John'* 
and  Ocklawaha.    Breeds. 

Picud  vill«isu>.  var.  Audul)onl .  (Hairy  Woodpecker).    Abundant  on  the  St.  John*8 

and  Ocklawaha.    Bn^e  l«. 

Pirus  boreall'^  Vied).  (Uo  l-<'orka«led  Woo<lpecker).  Common  at  Ciroen  Cove  Spring 
and  at  Ol^ahumkee.  Breeil-*.  In  habit<,  resembles  /*.  rillohitn.  Has  a  decided 
partiality  f.^r  pine  swani])?*  and  barren*^. 

S|)hyrapicu«  varius  Baird  (Yellow-belliod  Wooilpecker).  Common  on  the  St.  John's 
and  Ocklawalia.    Breeds. 

HylotonuM  nili-atu**  Baird  (('«>ck  of  tl»e  Wood<).  Very  numcnui!^  .'ibout  tin*  St.  John's 
and  OcKlaw.ilia.  Breeds.  Conllned  chiefly  to  tlie  thick  hummocks  and  hWampH. 
Noisy  bird. 

Ceuturu<  C  indinu"*  Bonap.  (Ilcd-bellied  Woodpecker).  Very  cmnmon  at  Okahumkee. 
Breed".    Inliabit-4  both  the  pine  barrens  and  the  swampy  hummocks. 

Mclanerpe«<  ervtl»rocephaIUf  Sw^  (Ked-headed  Woo<\pecker).  Ci>mmon  at  Okaliumkec. 
Breeds. 

Colaptes  auratu^  Sw.  (Vellow-sharted  Fli'ker;  Yafllo).  Common  on  the  St..  John's  and 
at  Okahumkco.  Brceils.  Differs  ptMc»-i»tibly  from  our  northern  bird  in  l>einff 
smillor  and  darker.  Us  din»en«*ionn  are  as  follow*:— winir  -VTri;  tail  4'M}.  The 
mca-surement"  of  a  specimen  from  northern  New  York  (Leyden,  Lewie  Co.)  arc: 
— winf^r,r)0;  tail  .'rl.J. 

(•onurns  Caroliaeu-is  Kiihl.  (Parakeet).  Common  on  the  upper  St.  John's  and  on  the 
O'Ul  iw.dia.  Breeds,  (ireprarious.  Roosts  in  iKdIow  trees.  Lanre  flocks  of  them 
are  ollen  <*aptured  by  flndinff  a  laru'e  hollow  tree  in  whi<!h  they  roost  and  cutting 
it  down  aller  nightfall.  They  are  very  noi-y  birds  and  if  a  flo<^k  is  anywhere  In 
the  neif^hborhood  you  are  sure  to  hear  th»Mn. 

J^trix  |)rilin"ol.i  lion.ip.  (B  irn  Owl).    Common  ab'»ut  the  Ocklawah:i.     Breeds. 

Syrnium  nebulo«-um  Gray  (Barrdl  Owl)     Common  on  the  h)wer  Ocklawaha.    Breetls. 

Haliaetu-<  leu  ocephalu-.  Savigny  (Bald  Eagle).  One  seen  sailing  over  the  St.  John'd. 
Breeds. 

Pandlon  Carolinensis  Bonap.  (O'prey ;  Fish  Hawk).  Common  about  the  St.  John'n  and 
Ocklawaha.     Breeds. 

Hypotriorchi:?  columbarius  <;ray  (Pige»n  Il.iwk).    Not  uncommon  abourtlje  St.  Jolin'8. 

TinnuncuJU"  ^parverius  Vieill.  (Sparrow  H.iwk).    Comnvui  on  the  St.  John's  and  Ock- 
,     lawahi.    Breeds.  * 

ButGo  (bore  dis?;.  Vieill.  (Kod-tiiled  Hawk).  .Several  Hiiteos  were  «=ech  about  the  Ock- 
1.1  w  ilia.  ])robably  li.  horealU. 

Naucleru-*  forflcatu.s  Ridirway  (.Swallow-tailed  Kite).  Common  about  the  St.  John's 
and  O'kl.iwaha.  Brceil:*.  The  power  of  wing  exhil»ited  by  this  m.igniflcent  bird 
is  truly  wonderful.  Its  rapid  fli;2rht  an«l  abnipt  turning**  can  only  be  compared  to 
those  of  the  swallow.  I  have  often  seen  them  dart  down  and  pick  a  wasp's  nest 
from  a  leaf  on  the  top  of  some  high  palmetto  and  fly  off  with  it,  devouring  the 
grubs  it  contained  while  on  the  wing. 

<Jat]jartes  aura  Illig.  f Turkey  Buzzanl).    Common  on  St.  John's  A  Ocklawaha.   Rreeds* 

Cathartes  atratus  Le>son  (Black  Vulture).  Very  common  on  the  St.  John's  and  Ock- 
lawaha. Breeds.  Much  more  plentiful  in  Florida  than  C.  aura.  I  have  seen  at 
once  on  a  dead  tree  twenty -four  of  these  birds  and  two  turkey  buzzards. 
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Zenaedora  CarollnenBis  Bdnap.  (Common  Turtle  Dove).  Common  about  the  St.  John's 
and  Ocklawaha.    Breeds. 

Chamaepeleia  paHFcrina  Sw.  (Ground  Dove).  This  miniature  Dove  was  quite  common 
about  the  St.  John's.    Breeds. 

MeIo:Vi:ri3  gallopava  Linn.  (WiM  Turkey).  (Jommon  in  the  thick  hummocks  on  the 
upper  St.  John's  and  Ocklawaha.    Breeds. 

Ortyx  VIrjfinlanus,  var.  Floridanus  Cones  (Florida  Quail).  Common  about  the  St. 
John's  and  at  Okahumkoe.    Breeds. 

Grus  Canadensis  Tcmm.  (Sand-hill  Crane).    Common  on  the  Ocklawaha. 

Aramus  gijranteus  Baird  (Crying  Bird;  Linipkin).  Common  on  tlie  Ocklawaha. 
Breeds.  Limpkins  are  very  noisy  birds;  thoy  would  sit  on  a  limb  over  the  water 
and  scohl  at  u.s  as  the  boat  passed  by.  Tlicy  were  breeding  and  I  noticed  several 
females  sitting  on  their  nests  as  we  pa.«8od;  they  were  placed  in  the  fork  of  some 
tre ».  or  at  the  junction  of  some  limb  with  the  trunk,  generally  about  eight  feet 
above  the  ground  (or  water),  and  were  constructed  rudely  of  sticks,  measuring 
externally  about  eighteen  Indies  in  diameter  by  ten  deop. 

Demiegrelta  Ludoviciana  Baird  (Louisiana  Egret).  Not  uncommon  on  the  Ocklawaha. 
Breeds. 

Oarzetta  candidissmm  Bonap.  (Snowy  Egret).  Common  on  the  upper  Ocklawaha. 
These  beautiful  bird-^  were  often  seen  in  flocks  of  from  ten  to  fifty,  together  with 
the  white  herons  {Ilerodias  eyretta)  and  water  turkeys  (Plotns  anhinffu).  They 
all  breed  together  in  the  buslies  tliat  cover  some  parts  of  the  large  savannas,  and 
construct  rude  ne«t8  of  sticks. 

Ilerodias  egretta  Gray  (White  TIeron).    Common  on  the  upper  Ocklawaha.    Breeds. 

Ardea  hcrodias  Linn.  (Great  Blue  Heron).  Common  on  St.  John's  and  Ocklawaha. 
Breeds. 

Florida  caerulea  Baird  (Blue  Heron).  Common  on  the  upper  Ocklawaha.  I  obtained 
one  nest  of  this  bird  at  Okahunikee;  it  was  built  carelessly  of  sticks  and  was 
placed  on  some  bushes  about  five  feet  above  the  ground.  It  was  on  a  little  float- 
ing island  in  a  small  pond,  and  contained  two  fresh  ogg*^.  The  old  birds  were 
very  shy  and  did  not  come  within  shooting  distance. 

Ardetta  exilis  Gray  (Least  Bittern).    Common  on  the  upper  Ocklawaha.    Breeds. 

Botaurus  lentiginosus  Stcph.  (Bittern;  Stake  Driver).  Common  on  upper  Ocklawaha. 
Bi-eeds.    The  natives  call  lliis  bird  "  Srroggins." 

Butorides  virescens  Bonap.  (Green  Heron).    Common  on  upper  Ocklawaha.    Breeds. 

Nyctiardca  gardeni  Baird  (Night  Heron).    Common  on  upper  Ocklawaha.    Breeds. 

Gallinula  Martinica  Lath.  (IMirple  Gallinule).  Common  on  the  upper  Ocklawaha. 
Breeds.  These  beautlt^il  birds  were  very  tame  and  would  nm  about  on  the  lily 
pads  witliout  showing  any  signs  of  fear  as  we  approached  and  i)assed  them. 
Natives  call  these  birds  **  Blue  Peters." 

Fulica  Americana  Gmelin  (Coot).    Common  on  upper  Ocklawaha.    Breeds. 

Plotus  anhinga  Linn.  (Wat^r  Turkey;  Snake  Bird).  Common  on  Ocklawaha.  These 
curious  binls.  though  unexrelled  swimmers  and  divers,  are  generally  observed 
perched  on  the  toj)  of  some  tall  tn^e  where  their  long  ne«'ks  can  l)e  seen  for  some 
distance.  As  the  boat  ai)proached  they  would  fly  ahead  and  again  alight  in  a 
similar  situation.  We  sometimes  saw  them  swimming  in  tlie  water  ahead  of  lis 
and  as  the  boat  neared  they  would  sink  :  tliey  must  be  able  to  remain  under  water 
for  a  long  time,  for  after  diving!  never  saw  one  rise  again.  I  obtained  one  of 
their  nests  at  Okahumkee.  It  was  built  on  the  same  floating  island  as  that 
of  the  blue  heron  (Florida  catrnhn)  before  described.  It  was  composed  of  sticks 
rudely  laid  together  on  the  top  of  a  bush,  about  eight  feet  high  and  contained  four 
fresh  eggs.    I  shot  the  female  bird  on  the  ne&t. 


THE  BOTANY  OF  THE  CUYAMACA  MOUNTAINS. 

BY   J.    G.    COOPER,    M.D. 

DcuiNG  the  last  week  of  April,  1872,  I  made  a  rapid  but  very 
delightful  trip  through  a  region  scarcely  known  to  naturalists,  and 
of  which  the  ver^'  name,  as  given  above,  is  not,  I  believe,  to  be 
found  on  any  published  map. 

Yet  it  i^  a  range  ecpial  in  extent  and  height  to  the  White  Moun- 
tains of  New  P^ngland,  that  favorite  resort  of  eastern  naturalists, 
which  has  furnished  them  with  so  man}'  interesting  subarctic 
species  both  of  animals  and  plants. 

The  highest  ridge  of  the  Cuyamaca  range  lies  forty  miles  east 
of  San  Diego  Bay,  being  at  the  southwest  corner  of  the  Union,  and 
thus  almost  the  antipodes  of  the  White  Mountains:  with  which, 
however,  we  ma}'  compare  it  in  many  respects.*  The  summits  of 
the  three  highest  peaks  are  thus  nearly  as  far  ft-om  the  coast  as 
Mount  Washington,  and  the  central  one,  measured  by  my  com- 
panion, Mr.  W.  A.  Goodyear  of  the  California  Geological  Survey, 
was  found  to  be  also  about  six  thousand  two  hundred  feet  above 
the  sea  by  mercurial  barometer.  Tlic  great  mass  of  the  range  is 
granite,  with  some  mica  and  talcose  slate  on  its  flanks,  especially 
the  eastern,  where  there  are  also  gold  mines,  not  long  opened,  but 
already  paying  well. 

Tlie  foot-hills  of  the  range  commence  about  ten  miles  from  the 
coast,  some  of  them  at  once  rising  into  rugged  hills  over  one  thou- 
sand feet  high,  and  very  conspicuous  from  contrast  with  the 
nearly  level  table-land  (or '*  Mesa"  of  the  Spanish-Americans), 
which  extends  from  the  sea  inland,  and  often  among  the  bases  of 
the  hills  up  to  eight  hundred  feet  elevation.  This  mesa  is  of  very 
recent  geological  age,  and  has  been  lifted  by  successive  stages  so 
that  it  presents  the  appearance  of  more  or  less  continuous  terraces, 
at  various  intervals  inland. 

On  the  east  side  the  descent  is  exceedingly  rapid,  from  an  eleva- 
tion of  four  hundred  feet  a  few  miles  east  of  the  highest  peaks, 
down  to  the  Colorado  Desert,  which  has  lately  been  found  by  the 

•  The  present  article  will  nhow  that  on  account  of  the  scarcity  of  that  one  essential 
element,  water,  the  southwestern  range  produces  much  fewer  species  than  the  nortb- 
ea£tem. 
(90) 
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railroad  surve^'ors  to  be  actually  over  two  hundred  feet  below  the 
level  of  the  sea  in  its  central  parts.  Looking  off  from  the  moun- 
tains in  that  direction,  we  see  an  immense,  sandy  level  plain, 
bounded  by  distant  rugged  mountains  toward  the  northeast,  but 
illimitable  toward  the  southeast,  except  by  the  dim  misty  horizon. 
Not  a  tree  nor  a  trace  of  green  vegetation  relieves  the  eye,  and  we 
gladly  turn  away  from  it  to  the  verdant  hills  above  the  summit  of 
the  wall  from  which  we  have  been  looking  eastward. 

The  base  of  the  range  is  therefore  about  fifty-five  miles  wide, 
with  a  slope  of  five  thousand  four  hundred  feet  in  thirty  miles  to- 
ward the  west,  and  of  the  same  amount  in  only  fifteen  miles  on  the 
east.  It  is  singular  that  all  the  water  falling  east  of  the  high 
peaks  finds  its  way  around  them  and  runs  to  the  west. 

Vegetation.  —  Being  thus  the  western  rim  of  the  desert,  the 
dryest  portion  of  the  United  States,  where  the  rainfall  (as  meas- 
ured at  Fort  Yuma)  averages  only  about  two  inches  annually,  we 
ma}'  expect  the  mountains  to  partake,  in  some  degree,  of  the 
sterility  of  the  desert  itself.  But  their  vicinity  to  the  Pacific 
Ocean,  that  exhaustless  reservoir  from  which  most  of  the  rains  of 
the  western  slope  are  derived,  produces  a  fair  amount  of  rainfall 
in  winter,  and  at  the  same  time  increases  the  dr^'ness  of  tlie  desert, 
by  intercepting  this  pretMpitation.  At  the  same  time  the  summer 
rains  of  Mexico  and  Arizona  are  to  some  extent  poured  out  upon 
the  eastern  slope  of  the  mountains  between  four  thousand  and  six 
thousand  feet  elevation,  thus  failing  to  reach  the  coast,  though  they 
can  be  seen  frequently  from  San  Diego  falling  as  tliundor-storms 
upon  the  mountain  tops,  and  very  rarely  pass  over  the  lower 
passes  northward  to  the  Los  Angeles  ])laiiis. 

Consequently  the  highest  ridge  is  thickly  clothed  with  trees,  and 
,  although  they  end  at  four  thousand  feet  on  the  east  slope,  they 
extend  down  the  western,  gradually  thinning  out,  to  the  edges  of 
the  mesa,  and  thence  along  the  banks  of  the  rivers  nearl}'  to  the 
sea.  The  lower  mountains,  and  parts  of  the  nu'sa  are  covered 
with  shrubs  but  scarcely  dense  enough  to  hide  the  sterile  rocks  and 
gravel. 

Near  the  sea,  herbage  of  various  kinds,  but  thin  and  of  little 
value  as  pasture,  covers  the  surface ;  improving,  however,  where 
ploughing  has  loosened  the  soil,  packed  almost  to  the  hard- 
ness of  bricks  by  two  centuries  of  cattle-grazing  and  by  the  arid 
climate.     A  narrow   belt    of    shrubby   oaks    (Adenostema    and 
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Spinea  with  some  other  shrubs),  runs  along  within  a  mile  of  the 
beach,  watered  and  sustained  by  the  sea-fogs.  The^  comes  what 
may  be  called  the  cactus  zone,  as  six  or  eight  species  of  that 
family,  with  low  yuccas  and  other  plants  of  the  group  bordering 
the  desert  are  the  most  striking  growth,  often  forming  thickets  by 
themselves  in  sandy  places,  and  being  in  the  dry  season  almost 
the  only  green  vegetation.  The  laurel  sumach  (  LHhnva  laurhia 
Nutt.)  is  a  shrubby  tree  accompanying  them  in  thickets  of  small 
extent. 

These  characterize  the  nu'sa,  scarcely  ascending  above  it,  and 
form  indeed  the  northern  extension  of  the  flora  of  the  still  more 
arid  peninsula.  The  river-bottoms  are  more  fertile,  man}-  grasses, 
flowering  plants  and  small  live-oaks  {Qncrcua  agrijhiia  Nees),  syc- 
amores and  willows,  lining  the  edges  of  the  water-courses,  which 
are,  however,  usually  dry  during  nine  months  of  the  year,  for  a  dis- 
tance of  five  or  six  miles  above  their  mouths.  This  valley  vege- 
tation consists  chiefly  of  plants  more  common  on  the  moist  moun- 
tains, and  in  a  great  degree  of  species  belonging  to  the  northern 
instead  of  the  southern  (or  lower)  Californian  flora.  Some  of  the 
sandy  portions,  however,  reproiluce  nearly  the  same  group  as  the 
Colorarlo  valley.  Of  course  it  is  quite  possible  that  isolated  spec- 
imens of  some  trees  m:iy  exist,  not  met  with  on  our  journey. 

As  the  botanists  of  the  jMexican  Boundary,  and  Pacific  R.  R. 
Surveys  have  explored  and  thoroughly  analyzed  the  flora  of  these 
lower  zones,  I  will  refer  to  their  reports  for  further  details. 

The  forests  of  the  mountains  may  perhaps  be  best  illustrat<?d 
by  giving  an  abstract  of  my  observations  made  during  our  brief 
journey  across  them,  at  the  same  time  giving  an  idea  of  the  climate 
at  the  end  of  April.* 

April  2Gth.  At  1  v.  m.,  we  left  town  and  rode  over  the  mesa  to 
the  San  Diego  river,  encamping  a  mile  above  the  old  Mission,  where 
date  palms  and  olives  in  cultivation  give  qnite  a  tropical  aspect 
to  the  already  parched  and  barren  scene.  A  few  pools  of  stagnant 
water  only  remain  in  the  wide  sandy  river-bed.  I  walked  from 
camp  three  miles  over  the  mesa  north  of  the  valley,  to  where  it 
abuts  against  the  granite  hill  through  which  the  river  has  cut  a 
deep  narrow  canon,  returning  for  two  miles  through  the  lower  part 


♦  In  the  tables  of  tree  distribution  In  the  Smithsonian  Uci)ort,  for  1K58.  I  gave  *'Saii 
Diepro  Mountains  "  a»  the  southwest  range  of  many  species  not  found  there  by  me,  hav- 
ing been  wrongly  informed  sls  to  their  locality. 
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of  this  canon.  A  little  rivulet  still  runs  down  here,  but  sinks  be- 
fore reaching  camp,  and  we  hi\d  to  obtain  water  ftom  a  well.  Oak 
and  sycamore  (Platanus  racemosa  Nutt.)  are  here  (pite  luxuriant 
close  to  the  water  but  disappear  below  camp,  and  even  willows  be- 
come very  small.*  Remains  of  the  ancient  aqueduct,  built  by  the 
Spanish  missionaries  full  seventy  years  ago,  to  carry  water  from 
above  this  caiion  nine  miles  to  the  mission,  are  very  conspicuous, 
and  show  much  engineering  skill,  as  well  as  excellent  workmanship. 

April  27th.  Mr.  Goodyear  and  Mr.  Fox  of  the  Southern  Pacific 
R.  R.,  walked  up  the  canon  to  examine  the  geology  and  the  aque- 
duct, finding  an  excellent  dam,  which  has  withstood  nearly  a  cen- 
tury of  summer  droughts  and  winter  torrents.  I  rode  up  the  south 
mesa  nine  miles  to  Cajon  valley,  a  basin  lying  between  the  mesa 
and  the  hills,  in  part  the  remnant  of  an  old  lake-bed  excavated  by 
the  river  before  it  Inoke  through  the  hills.  It  now  however  looks 
very  arid,  the  granitic  gravel  covering  it  being  only  thinly  con- 
cealed by  crops  of  wheat  just  ripening,  and  the  surrounding  native 
vegetation  being  all  dried  up.  A  few  small  elder  trees  (Sambucus 
glaiica)  are  the  only  green  thingji  visible  about  a  spring  on  the 
south  side  of  the  valley. 

The  river  runs  on  the  north  side,  six  miles  distant,  and  is  there 
pretty  well  lined  with  the  trees  mentioned,  together  with  some  large 
cotton- wood  poplars  (A  monilifern).  Its  elevation  being  four 
hundred  feet  above  the  sea,  and  the  impervious  granite  retaining 
the  moisture,  we  fnid  a  great  increase  in  tree  growth  compared  with 
the  lower  region,  l)ut  still  confined  to  the  moist  river  banks.  The 
greater  moisture  is  still  further  shown  by  the  fact  that  although  so 
arid,  this  is  the  first  valley-  where  a  crop  is  successful  this  year, 
though  it  will  mostly  be  cut  for  hay,  which  is  so  high  priced  at 
San  Diego  as  to  make  it  more  i)rofi table  to  cut  it  than  to  wait  for 
the  uncertain  and  light  crop  of  wheat.  Some  other  grain  and  vege- 
tables are  also  raised  along  the  river.  The  California  wild  grape 
{Vltis  CaUfoniica  Beiith.)  grows  in  moist  spots  about  this  valley. 
The  green  cornel  {Curnus  pttbt'sccns  Nutt.)  also  forms  a  smnll  tree 
along  the  streams. 

About  six  miles  east,  the  river  again  forms  a  cnnon  in  which  it 
never  dries  up  and  where  the  Indians  have  their  favorite  settle- 
ment, convenient  to  the  acorn  crop.     The  road,  however,  leaves 


♦  Two  or  three  sperics  in  tlicso  nu»unt.un*j  grow'hixty  feet  hii^h  niid  two  in  <lianictcr, 
bat  I  cannot  name  thera. 
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this  canon  on  the  north,  ascon<ling  over  rolling  granitic  hills,  on 
which,  at  about  six  hundred  iVct  altitude,  we  meet  the  first  tiiick- 
cup  oak  {Querats  c.rasHipocnJn)^  a  curious  form,  with  pale  oval 
leaves,  sometimes  lobate,  which  remain  green  all  winter  down  here, 
and  fall  on  the  coming  out  of  the  new  leaves,  now  just  grown. 
Various  mountain  plants,  before  unseen,'  accompany  it,  and  it  is 
perhaps  the  limit  of  the  orange,  which  has  been  growing  here 
for  more  than  ten  years  successfully  on  Ames'  ranche.  Tiic  most 
notable  shrubb}'  trees  are  the  northern  evergreen  plum  {Prunus 
iUcifolia  Xutt.),"wild  Idac*'  {CeauothuH  thyrstjlorns  Esch.)?  antl 
a  shrubby  live  oak  (Q.  Ransonii  Kell.). 

Five  miles  from  the  vaUey  at  Flynn's,  about  nine  humlred  feet 
elevation,  and  in  a  narrow  ravine,  we  fust  found  a  really  luxuriant 
vegetation;  the  trees  very  large,  crops  hea\y  and  a  tine  orchard, 
eight  years  old,  of  all  the  common  fruits  an<l  some  3'oung  orange- 
trees,  ligs,  grapes,  etc.  The  chief  cau.se  of  this  pro(hictiveness  was 
forcibly  impressed  on  our  mind,  by  finding  that  the  usual  sea-fogs,  ^ 
which  had  been  more  dense  than  usual  this  day  in  the  form  of  a 
cloudy  sky,  began  to  condense  into  rain  after  sunset,  and  heav}' 
showers  continued  during  the  whole  night.  We  afterwards  learned 
that  this  rain  was  light  in  Cajon  valley,  but  did  not  reach  San 
Diego  at  all,  though  general  in  the  nortiiern  part  of  the  state. 

April  '2«th.  Light  showers  continued  until  10  a.  m.,  and  as  the 
clouds  lifted,  we  saw  the  Cuyamaca  Mountains,  white  with  snow, 
only  a  few  miles  east  of  us.  Crossing  rocky  and  mostly  barren 
granitic  hills,  which  become  more  and  more  covered  on  their  north 
slopes  with  large  shrubs  of  northern  species  of  Ceanotlnis,  Arcto- 
stai)hylus,  etc.,  we  reached  another  old  lake  bed  called  ••  Valle  de 
los  Viejos  **  (from  some  ancient  aborigines  found  there  by  the  first 
^lexican  visitors),  having  an  elevation  of  over  two  thousand  leet, 
and  where  the  verdure  of  spring  was  scarcely  beginning  to  wither, 
but  showed  a  paucity  of  species  iu*licating  that  it  is  too  cool  for 
the  southern  desert  forms  and  too  dry  at  times  for  many  of  the 
northern. 

From  this  we  ascended  a  steep  rocky  ridge  one  thousand  five 
hundred  feet  more,  from  the  top  of  which  we  could  look  down  on 
San  Diego  Day,  and  distinguish  the  lighthouse  plainly,  to  the 
southwest.  Shrubs  onl}'  cover  this  slope,  but  on  crossing  the 
summit,  we  inune<liately  enter  a  scattered  but  luxuriant  forest  of 
live  oak  (Q.  agrifoUa),     The  scene  reminded^ me  strongly  of  the 
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similar  growth  on  the  mountains  near  Santa  Cruz  two  hundred  and 
eighty  miles  farther  north,  near  the  sea-level.  Grossing  a  wide 
valley  with  a  fine  running  stream,  we  ascended  again  and  encamped 
at  a  height  of  three  thousand  eight  hundred  feet,  about  two  hun- 
•  dred  feet  below  the  commencement  of  the  pine  growth.  The  two 
evergreen  oaks  here  grow  splendidl}',  scattered  among  grassy 
meadows  fit  only  for  grazing,  on  account  of  early  frosts. 

April  29th.  Tliere  was  heavy  frost  in  tjjc  night  forming  thin 
ice  at  camp.  Still  gradually  ascending  through  a  lovely  forest, 
alive  with  the  sgngs  of  migrating  spring  birds,  we  found  the  yellow 
pine  (P.  poiulerosa  Dougl.)  at  a  height  of  about  four  thousand  feet, 
and  a  little  higher  the  black  oak  {Quercna  Sojioinensis)  just  leaf- 
ing out,  a  most  beautiful  reminder  of  the  norlhern  deciduous 
forests.  Then  comes  the  lolty  and  magnificent  sugar  pine  {P. 
Lamltertkma  Dougl.),  and  near  the  summit  of  the  dividing  ridge, 
the  graceful  ''white  cedar"  {Libocedras  decurrens  Torr.),  and  a 
spruce  which  seemed,  from  the  remnants  of  cones,  to  be  the  noble 
fir  {Pfcea  nobilis  Dougl.),  at  about  live  thousand  feet  elevation, 
forming  a  tree  three  feet  in  diameter. 

We  have  thus  above  the  cactus  zone,  a  zone  of  oaks  from  six 
hundred  to  four  thousand  feet,  and  then  a  zone  of  pines  from  four 
thousand,  to  six  tliousand  two  hundretl  feet,  but  the  former  en- 
croaches widel}^  on  the  latter. 

The  road  crosses  this  summit  by  an  easy  grade,  close  to  the  base 
of  the  highest  peak,  and  a  dense  forest  covers  this  and  the  other 
two  next  highest,  which  lie  north  and  south  of  it.  Circumstances 
prevented  mo  from  ascending  the  summit,  very  much  to  my  regret, 
but  I  was  informed  b\'  the  genllemen  who  did  so,  that  the  sugar 
pine  and  fir  form  the  chief  growth,  with  some  oaks  and  Libocedrus 
and  a  less  common  pine  with  lower  growth  and  spreiiding  branches, 
but  very  large  cones,  apparently  the  P.'^'Sabiniaua  Douglas,  of  the 
lower  Sierra. 

Frozen  snow  covered  the  branches  of  these  trees  for  five  hundred 
feet  below  the  summit,  making  it  dangerous  for  the  travellers,  from 
the  chance  of  heavily  encrusted  branches  or  cones  falling  on  them, 
but  they  made  the  trip  safely,  there  being  no  wind,  and  the  sun 
coming  out  so  warmly,  as  soon  to  clear  away  the  icy  coating.  The 
alder  {xihius  obhn(jifoUus  Torr.)  and  sycamore  continue  up  to  live 
thousand  feet  on  the  west  side  of  this  ridge,  but  disappear  on  the 
eastern.     Dcscenrling  ahout  five   hundred  feet   to  the  Stonewall 
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mine,  the  country  is  varied  with  grassy  meadows  and  hills  covered 
with  yellow  pine  and  thick-cup  oak,  which  here  nearly  altogether 
replaces  the  Q,  ntjrifnlia.  It  is  also  less  forward  in  leafing  than  on 
the  west  slope  where  Hrst  seen,  the  old  leaves  almost  all  remaining. 
A  low  ridge  east  of  this,  and  forming  the  summit  of  the  steep  de- 
scent to  the  desert,  produces  a  scattered  growth  of  the  P,  ISabiniaua 
almost  alone,  just  as  it  grows  on  the  foot-hills  bordering  lM)th  sides 
of  the  San  Joaquin  valley,  etc. 

Among  the  herl)aceou>?  plants  I  recognized  most  as  familiar 
northern  species,  and  saw  indications  in  their  forms  of  a  more  arid 
climate  than  on  the  west  slope  at  the  same  elevatio.n.  Our  rapid 
journey  and  want  of  materials  prevented  me  from  obtaining  a 
series  of  them,  which  would  be  interesting  if  only  for  the  purposes 
of  geographical  botany. 

Aj)ril  30th.  The  roatl  now  going  northwaril  led  us  over  the  east 
base  of  the  most  northern  peak,  where  I  was  much  surprised  at 
passing  through  one  of  the  densest  forests  I  have  seen  in  California, 
for  a  distance  of  about  five  miles,  consisting  of  the  two  live  oaks 
antl  sugar  pine,  the  former  sometimes  live  to  seven  feet  in  diam- 
eter. The  variety  of  i^,  (ign'folia^  called  Q.  nxiiadeni  by  Torrey,  is 
quite  numerous  from  two  thousand  to  four  thousand  feet  altitude. 
What  made  it  most  sur[)rising  was  that  a  few  rods  from  its  sharply 
defined  eastern  edge,  is  the  rocky  barren  ridge' forming  the  rim  of 
the  desert,  and  it  seemed  unaccountable  how  such  a  dense  growth 
of  trees  could  exist  there.  I  was  informed,  however,  by  Mr.  Fox 
that  the  :•  Sonora  rains/'  as  they  are  called  here,  are  very  frequent 
on  this  slope  during  summer,  sup[>lying  the  recjuisite  moisture. 
He  also  told  us  that  Pine  valley,  about  fifteen  miles  southward,  is 
the  limit  of  pines  in  that  diivctiun,  the  mountains  becoming  so  low 
near  these  as  to  intercept  little  muisture  and  to  be  consequently 
very  arid.  Such  is  their  chnracter  along  the  line  selected  for  the 
Southern  Vacilic  \l.  K..  and  as  far  as  can  be  seen  in  lower  Cali- 
fornia. 

The  thick  woods  do  not  descend  below  about  four  thousand  five 
hundred  feet,  wherc^  we  came  to  a  rolling  hilly  country,  grassy  and 
with  scattered  trees,  chiefly  on  north  slo])cs,  of  the  oaks,  3'ellow 
pine  and  P.  ISahinhnia,  —  extending  to  San  Felipe  Pass,  at  the 
summit  of  which  are  the  most  productive  gohl  mines,  and  the 
rising  village  known  as  Julian  City,  four  thousand  feet  elevation. 
The   situation  is  beautiful  at  this   season,  but  the  whole  of  this 
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slope  is  too  subject  to  tlie  parching  east  or  *'  Desert"  winds  to  be  of 
much  value  for  any  but  mining  purposes.  From  here  tiic  descent 
toward  the  northwest  is  very  rapid,  and  pines  end  all  at  once  ;  oaks, 
however,  continuing  oh  the  north  slopes  and  in  moist  spots.  The 
Quercus  agrifolia  becomes  again  more  common  than  the  Quercvs 
crassipocida  which  ceases  at  about  six  hundred  feet.  On  tlie  east 
slope  it  will  be  noticed  that  the  zone  of  oaks  is  entirely  wanting, 
or  is  mingled  with  that  of  pines,  while  the  cactus  zone  immediately 
succeeds  them. 

Here  the  Cu^'amaca  range  ends,  being  separated  from  other 
ranges  to  the  north  and  northeast  by  the  Pass  and  by  Santa  Isabel 
valley  at  the  head  of  8au  Bernardo  river.  Its  length,  from  this  to 
the  railroad  pass  near  the  Mexican  Boundary,  is  thus  about  twenty- 
five  miles,  its  width  about  the  same,  leaving  out  the  low  foot-hills 
on  the  west,  and  including  only  the  portion  above  an.  elevation  of 
two  tliousand  feet.  Descending  into  the  valley,  the  sycamore  re- 
appears at  a])Out  three  thousand  eight  hundred  feet,  the  Cottonwood 
at  three  thousand  five  hundred  feet,  and  the  blacTv  oak  disappears 
at  the  same  elevation.  The  country  is  more  cut  up  by  wide  valleys 
than  on  the  slope  we  ascended,  but  they  are  generally  drier  at  the 
same  altitude.  At  our  camp  in  a  narrow  valley,  one  thousand  eight 
hundred  and  fifty  feet  high,  trees  were  scarce,  and  crops  grew  only 
by  irrigation. 

May  1st.  The  rojul  led  over  a  rolling  granitic  ridge  of  hills  be- 
tween the  San  Bernardo  and  San  Diego  rivers,  witii  scanty  hcrl)- 
age  and  scattered  oak  groves,  to  the  north  side  of  Cajon  valley, 
where  we  looked  down  from  about  one  thou-^and  feet  eleviition  over 
this  curious  basin  six  hundred  feet  below  us,  and  also  over  the 
terraced  mesa  toward  the  ocean,  plainly  perceiving  San  Clemente 
island  eight^'-five  miles  distant.  The  ''  Desert  wind,"  which  com- 
menced yesterday,  ma<lc  the  air  unusually  clear,  but  at  the  same 
time  wfus  so  hot  and  dry  as  to  be  very  uncomfortable.  The  Cuya- 
maca  peaks  appeared  now  to  be  completely  bare  of  snow. 

As  the  rest  of  the  journey  back  was  over  the  same  route  before 
described,  I  omit  farther  extracts  from  my  journal.  It  must  appear 
from  these  notes  that  this  range,  from  its  liability  to  severe 
droughts,  does  not  have  such  a  luxuriant  flora  and  sylva  as  might 
be  expected  from  its  southern  position,  the  trees  being  all  merely 
stragglers  from  more  northern  forests,  and  none  of  them,  except 
the  yellow  pine  and  oalcs,  found  in  great  abundance.    At  the  same 
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time  tlie  altitude  of  the  eentriil  peaks,  and  the  oonscquent  coldness 
around  their  bases  (snow  falling  on  them  as  late  as  the  middle  of 
May  some  years),. prevent  the  growth  of  the  more  southern  group 
of  trees  and  plants,  which  might  lind  the  moisture  sullieicnt,  above- 
one  thousand  feet. 

This  is  shown  b}'  the  fact  that  in  two  isolated  localities  not  far 
from  this  range,  but  in  the  low  country,  are  small  groves  of  trees 
probably  belonging  properly  to  the  Sylva  of  the  warmer  high 
mountains  of  lower  California.  One  of  these  is  rinxis  Tormjana^ 
growing  scantily  on  the  sandstone  blulls  near  the  mouth  of  Soledad 
creek,  nine  miles  north  of  S.  Diego  Bay,  and  three  hundred  and  fifty 
feet  above  the  sea.  The  other  is  Quercus  oblongi folia,  found  near 
the  heatl  of  San  Luis  Hay  river,  sixteen  miles  north  of  Santa 
Isabel  valley,  and  about  one  hundred  and  filty  feet  altitude.*  Be* 
sides  these  we  miss  on  this  range  many  northern  trees  found  on 
the  San  Bernardino  Uange  (eleven  thousand  six  hundred  feet  high, 
b}^  Mr.  Goodyear's  measurement).  Of  these  I  have  noted  the  far- 
spread  red  fir  {Tsiifja  iJoiiylasH)  and  walnut  (Jugkins  mpestris 
Eiiglm.).  The  nut  pine  (7*.  monophyllaa  Torr.),  and  juniper  (./. 
occidenhUis  Nutt.),  of  the  great  arid  basin  east  of  the  mountains, 
very  probably  grow  scantily  lower  down  the  eastern  slope  of  this 
range. 
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FUOM   THE    FUENCII    OF  ALPIIONSE    I>E   CANDOLLE. 

[The  following  extract  is  taken  from  a  recent  publication,  en- 
titled **llistoire  des  Sciences  et  des  Savants  depuis  deux  siecles" 
—  a  very  curious  and  instructive  work,  in  which  the  lists  of  for- 
eign associates  and  correspondents  of  the  three  leading  scientific 
academies  (those  of  Paris,  I^ondon  and  Berlin)  have  been 
scrutinized  with  elaborate  care  and  subjected  to  a  most  searching 
anal^^sis.  The  passage  which  we  have  translated  is  a  section 
upon  the  United  States,  contained  in  a  detailed  '*  examination  of 
different  countries  viewed  with  regard  to  the  causes  of  their  in- 
fluence on  the  sciences."     It  is  difficult  fully  to  appreciate   the 

•  I  am  inclined  to  believe  Uii^  to  be  only  a  very  luxuriant  growth  of  Q.  crassipocula^ 
but  have  not  Been  tbo  acorn g. 
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argument  which  runs  through  this  extract,  without  presenting 
such  an  analysis  of  the  wliole  work  as  would  occupy  too  much 
space.  We  coininend  tlie  entire  vohime  to  the  careful  study  of 
the  readers  of  the  Naturalist,  as  an  admirable  example  of  a  sci- 
entific essa}'.  —  S.  H.  Scuddeu.] 

The  two  foreign  associates  of  the  French  Academ}',  and  the  ma- 
jority of  the  Amerfcan  correspondents  of  this  Academy  and  of 
the  two  other  bodies  above  mentioned,*  belong  to  the  New  Eng- 
land states.  Consequently,  calculations  based  on  the  Union  taken 
as  a  whole  do  not  give  correct  ideas,  and,  to  appreciate  the  influ- 
ences at  work,  we  must  distinguish  between  the  six  northeastern 
states  and  the  rest  of  the  country. 

The  most  brilliant  epoch  for  New  England  was  that  of  Franklin 
and  Rumford.  The  population  of  this  part  of  the  United  States 
was  at  that  time  only  half  a  million,  and  in  consequence  of  its 
origin  it  presented  v(My  favorable  Conditions. 

The  only  unfavorable  conditions  were  our  Nos.  1,  2,  7  and  18. f 
None  of  these  are  ver}'  important  or  very  characteristic.  We  thus 
understand  why  New  England  has  made  the  same  ^M-ogress  in  sci- 
ence as  the  most  civilized,  countries  of  Europe.  The  early  pil- 
grims resembled  the  protestants  expelled  from  France  and^ 
Belgium,  in  their  ancient  intellectual  culture,  their  devotion  to 
ideas  rather  than  to  interests,  their  laborious  and  austere  life. 

The  rigor  of  the  old  Calvinism  gave  place  at  Boston,  as  at 
Geneva  and  in  Scotland,  to  broader  and  more  tolerant  ideas. 
Without  ttiis  a  Franklin  would  not  have  been  possible,  and  the  sci- 
entiQc  mfluence  of  Harvard  University  can  scarcely  be  otherwise 
explained.  If,  to-day,  anything  would  seem  to  threaten  this 
select  population  of  New  England,  it  is  the  incessant  emigration 
of  its  youth  to  other  parts  of  America  and  the  immigration  of  for- 
eigners for  the  most  part  very  diderent  from  the  early  settlers. 
Perhaps  also  the  characteristic  activity'  of  Americans  is  an  obsta- 


♦Thc  Rovftl  Society  of  London  ami  the  A<^!ulemy  of  SricncoH  of  Berlin. 
fTUe-ie  Jiro  given  on  a  proyions  page,  a>  follow- : 

1.  Small  proportion  of  i»ur^ons  belonging  to  tlie  ri'*li  rla88e«.  as  compared  with 
those  who  are  obliged  to  work  for  their  living  and  esper'ially  to  labor  with  their  handn. 

2.  Small  proportion  among  the  rifher  cla.ss'e-'  of  tho^e  who  are  contented  with  tlieir 
income  and  whose  property  re«p»ires  bnt  little  attention,  (?o  that  they  are  inclined  to 
devote  themselves  to  intellectual  purriuits  by  no  means  lu(M-ative. 

7.  Insufficient  and  poorly  org:inize«i  material  for  various  scientific  work,  such  as 
libraries,  obsservatorres,  laboratories  and  museums. 
18.  Distance  trom  civilized  countries. 
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clc  to  the  cultivation  of  the  sciences,  even  in  the  New  England 
states.  Taking  the  Union  as  a  whole,  the  principal  ditliculty  evi- 
dently lies  here.  Tlie*  3'oung  men  abandon  tiieir  studies  earl}*  in 
life.  They  change  their  residence  and  profession  again  and  again, 
hoping  for  greater  and  more  speedy  gains.  Savants  whose  learn- 
ing does  not  extend  to  trade  stand  strangely-  alone  in  a  societj' 
thus  devoted  to  the  i)ro<luction  of  all  nierclntile  connno<litics. 
The  inventive  genius  of  Americans  also  gives  the  preference  to 
applications  which  do  not  strictly  belong  to  science.  1  need  onl}' 
repeat  here  what  a  very  distinguished  American  savant  said 
recently  at  the  opening  of  (\  session  of  the  scientific  association  of 
the  ITnited  States.*  Moreover,  to  be  just,  and  to  reply  to  certain 
European  notions  founded  on  a  sui)erlicial  knowledge  of  the  peo-* 
pie  of  the  United  States,  it  will  be  well  to  add  one  remark.  It  is 
not  through  greed  of  gain  and  of  material  pleasure  that  the  Amer- 
icans throw  themselves  with  sfich  ardor  .into  lucrative  pursuits. 
They  are  quite  capable  of  sacrificing  their  interests  to  ideas,  as 
we  liave  seen  in  their  great  civil  war.  It  was  surel}*  for  the  inter- 
est of  both  parties  that  they  should  then,  by  means  of  nmtual  con- 
cessions, continue  to  live  in  peace  ;  l)ut  the  south  held  to  the  orig- 
inal sovereignty  of  each  state,  the  north  to  the  present  and  future 
aggrandizement  of  the  United  States,  and  a  portion  of  the  ])eople 
aimed  at  the  abolition  of  slavery.  They  sacrificed  everything  to 
sentiments  and  ideas.  When  a  few  hundrcnl  men  can  be  found 
among  the  Americans,  as  zealous  for  the  advancement  of  science 
as  their  volunteers  were  for  political  opinions,  they  will  make 
marvellous  progress.  It  is  not  activity  nor  intelligence'  which 
they  lack :  it  is  the  will  to  apply  themselves  to  that  which  brings 
in  no  return,  and  which  is  not  in  sympathy  with  the  popular  taste. 

•  *'  True,  it  has  alroinly  given  t«)  Uic  \v(uld  many  a  nia^tev  Work,  in  the  urtn  of  |»vaci> 
and  thcartd  of  war;  the  steamboat,  tlje  cotton  p"  ""<l  tlui  .-jewin^r  machine;  tlie  prac- 
ticalapplieatiou  of  the  i^ectric  teU'fcraph,  and  the  mean:?  of  its  printed  record;  the 
most  perfe<'t  form  yet  attained  for  the  steam  engine  and  the  steam  boiler;  the  most 
powcrftil  ordnance  and  the  mor-t  impregnable  vessel>;  the  telebcopes  of  Clark  and  Fitz, 

the  microscopes  of  spencer  and  Tolles,  and  tlie  means  of  annihilating  jiain But 

what  I  would  now  say  is,  tliat,  whatever  may  be  the  claims  of  our  country  to  have  done 
her  part  in  the  fuithcrance  of  civili/.atiiui  so  far  as  depends  ui>oii  the  solution  of  high 
political  problem''  and  n]mn  advancement  in  the  arts,  her  contrdmtions  to  science 
have  not  kept  pace  with  the.-e;  n<»r,  indeed,  with  tliose  of  several  European  nations 
which  have  liad  to  contend  agai^^t  obstacles  quite  comparable  in  magnitude  witli  our 
own,  even  though  of  a  totally  different  nature."  Ad<lre!?s  of  ex- president  B.  A.  GouM 
in  lS<jl».  [Thi.-*  extract  is  fnmi  the  original.  DeCancbdle  quotes  from  an  incomplete 
trun^laliou  which  appeared  in  the  Ciazette  Medicale  de  Paris,  May.'20,  ISTl.  The  ad- 
dress was  delivered  in  WA^j  not  in  1870,  an  stated  by  l)eCand<dle.l 
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It  would  seem  also  that  in  this  young  nation  (excepting  New 
England)  tlie  people  are  of  a  very  speculative  turn  of  mind. 
Poets  of  both  sexes  are  numerous.  Religious  sects  sometiifies 
give  evidence  of  a  great  power  of  imagination.  The  most  eccen- 
tric, that  of  the  Mormons,  strove  to  reestablish  a  well  known  in- 
stitution, polygamy,  but  it  has  also  invented  the  theory  of  spirit- 
ual wives,  which,  by  its  purity,  its  grace  and  its  novelty,  really 
deserves  a  prize  of  poesy.  Spiritualism  has  found  more  favor  in 
the  United  States  than  in  Europe.  Now  to  reacli  a  brilliant  scien- 
tific epoch,  we  must  have  a  public  eager  for  abstract  truth,  for 
things  which  may  be  demonstrated  by  perfectly  sure  processes; 
and,  I  should  add,  things  of  little  or  no  practical  use. 

Precedents,  traditions,  so  advantageous  to  free  scientific  labor, 
are  wholly  wanting  among  most  of  those  who  emigrate  to  the 
United  States.  The  selection  of  this  population  is  brought  about 
by  a  desire  for  lucrative  employment,  and  the  result  is  in  perfect 
accordance  with  the  theory.  It  would  be  quite  ditferent,  if,  for  ex- 
ample, wars  and  revolutions  were  gradually  undermining  civiliza- 
tion in  Europe,  and  if  thousands  of  families  who  had  followed 
liberal  professions  for  one  or  two  centuries,  hoped  to  find  more  se- 
curity in  America.  We  should  then  see,  on  a  large  scale,  what 
took  place  for  tiie  benefit  of  New  England,  of  Switzerland,  of 
Holland  and  of  Prussia,  at  the  time  of  the  old  persecutions  of 
French  and  Belgian  protestants.  America  would  have  inherited 
the  secular  culture  of  sciences  in- Europe.  In  tiie  absence  of  sim- 
ilar circumstances,  the  extension  of  inherited  fortunes,  of  instruQ- 
tion,  and  of  the  isolation,  already  apparent,  of  many  enlightene<l 
men  in  the  midst  of  democratic  tumult,  must  gradually  develop, 
among  a  certain  class  of  the  American  people,  a  taste  for  disin- 
terested an<l  purely  scientific  research. 

Distance  from  the  old  civilized  countries  has  long  beqn  injuri- 
ous to  the  labors  and  the  reputation  of  American  savants.  In 
proof  of  this,  we  may  notice  that  the  only  citizens  of  the  United 
States  called  to  the  hi<rli  distinction  of  the  title  of  Associate  of 
the  French  Academy  of  Science,  Franklin  and  Thompson,  Count 
Ruuiford,niad  resided  in  Europe,  the  first  in  a  conspicuous  posi- 
tion, tlie  other  for  a  long  period  of  years.*     Otherwise,  it  is  very 


♦  DoCaniiolle'.^  tablcfl  end  with  1870.  Sinre  then  tlic  hite  Pn^fpBsor  A^afrfiiz  \va» 
elected  a  Foreiijn  Aa^ooiatcthouph  DoCandoUe  would  have  probably  classed  him  with 
Swiaa  scieotiets,  a^  not  having  been  boru  and  educated  in  America.— Kds. 
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possible  that  less  attention  would  hiive  been  paid  to  their  labors. 
In  our  (lay,  communication  has  become  more  ready.  Many  young 
Americans  study  in  Europe.  Others  come  to  travel  after  publish- 
ing memoirs.  Their  scientific  zeal  is  thus  increased,  and  the  Ku- 
ropean  savants  become  better  acipiainted  with  them.  Finall}',  the 
Anglo-American  language  is  destined,  by  the  force  of  circum- 
stances, to  predominate.  In  every  way,  therefore,  one  may  expect 
a  larger  development  of  tiie  sciences  in  the  United  States  —  it  is 
true  in  a  somewlijit  distant  future,  for  favorable  influences  make 
themselves  felt  only  after  one  or  two  generations. 


BOTANICAL  OBSERVATIONS  IN  WESTERN  WYOMING. 

BY  DU.  C.  C.  PAUKY. 
No.  2. 

Wind  River,  which  in  pursuing  a  general  soutlieast  course 
drains  the  entire  eastern  slope  of  the  Wind  River  range,  also 
receives  from  the  east  and  north  the  drainage  of  an  extensive 
mountain  district,  to  which,  as  a  whole,  no  distinctive  name  has  yd 
been  applied.  To  the  most  southeastern  extension  of  this  moun- 
tain system  the  name  of  Owl  Creek  range  lias  been  locally  applied. 
At  the  lowest  point,  where  this  merges  into  the  open  and  elevated 
plains,  the  main  stream,  turning  sharply  to  the  north,  loses  the 
name  of  Wind  River  to  assume  that  of  the  Big  Horn,  ;tributarv  to 
the  Lower  Yellowstone.  Thus  it  happens  that  the  same  stream, 
under  another  name,  in  doubling  on  its  upper  course  from  souths 
east  to  north,  receives  lower  down  the  eastern  drainage  of  the  Owl 
Creek  range,  and  the  broken  mountain  district  to  the  northwest, 
through  the  little  known  Big  Horn  tributaries  of  Owl  Creek,  Gray 
Bull  and  Stinking  Water. 

Our  route,  instead  of  following  down  the  main  valley,  crossed 
Wind  River  some  distance  above  the  sharp  bend  above  referred 
to,  thonce  crossing  a  low  spur  of  the  Owl  Creek  range,  and  skirt- 
ing near  the  base  of  the  high  mountains  to  the  west,  passed  Owl 
Creek,  Gray  Bull  and  several  southern  tributaries  of  Stinking 
Water,  to  ascend  a  main  branch  of  the  latter  stream  to  its  source 


BOTANICAL   OBSERVATIONS   IN  WESTERN  WYOMING.  103 

in  the  high  divide  separating  its  waters  from  those  of  the  Yellow- 
stone basin.  On  this  route  the  chief  point  of  botanical  interest 
centred  in  the  compaiatively  little  explored  district  of  Owl  Creek 
range,  the  valleys  of  Owl  Creek,  Gray  Bull  and  >Stinking  Water, 
and  the  high  mountain  region  at  the  sources  of  the  last  named 
stream.  We  accordingly  note  briefly  in  their  order  of  passing  the 
features  of  botanical  interest  presented  on  our  rout<^. 

The  valley  of  Wind  River,  as  its  name  suggestively  implies,  is 
especially  subject  to  the  sweep  of  (ierce  northwest  winds,  which 
necessarily  leave  their  impress  upon  the  native  vegetation.  Thus 
everywhere  on  the  uplands  and  low  open  valleys  there  is  a  close 
uniform  growth  of  stunted  grasses,  or  the  dull  moorish  aspect 
presented  by  the  constantly  recurring  Artemisia.  On  saline  flats 
the  view  is  hanlly  improved  by  a  ranker  and  more  verdant  growth 
of  the  spine-clad  Sarcobatus;  everywhere  there  is  a  monotonous 
recurrence  of  the  same  forms  of  vegetation,  comprising  such  only 
as  are  capable  of  witiistanding  the  combined  unfavorable  influ- 
ences of  a  parched  soil  during  the  season  of  sununer  growth, 
followed  by  an  early  and  rigorous  winter.  Only  in  moist,  shel- 
tered bottom-lands  do  we  meet  with  anything  like  a  rank  v(»geta- 
tion,  made  up  of  dense  willow  thickets,  occasional  coi)ses  of 
Shepherdia  argcnfea  Nutt.,  witii  irregular  scattering  groves  of 
Popuhiit  balsamea.  Especially  abundant  in  all  damp,  rich,  alluvial 
tracts  in  this  region  we  meet  with  the  '' wihl  licorice"  {Glj/c>/rrln'za 
lepidoUi  Nutt.),  here  very  commonly  infested  with  a  i)arasitic  fun- 
gus, Trit.'hffbasis  Irgnminosanim  Link. 

In  the  series  of  steep  blulls  bounding  the  main  river  bottoms, 
the  deep  gullied  ravines  ofler  a  greater  variety  of  soil  and  exi)os- 
ure  favorable  to  a  diversified  and  peculiar  vegetation.  Here, 
accordingly,  among  other  rarities  we  meet  with  a  well  marked  new 
species  of  Astragalus,  distinguished  by  its  loose  straggling  habit, 
growing  in  light  loamy  soil,  and  sending  up  a  h;>ose  spike  of  white 
flowers  which  rarely  mature  fruit.  Prof,  dray  has  characterized 
this  species  (No.  05  of  the  distributed  collection)  as  .1.  ventorum^ 
n.  sp.  (see  appeh<lix).  Here  also  along  the  slopes  of  high  gypseous 
ridges  we  meet  quite  abundantly  with  a  new  composite,  Srhknhria 
{Plnti/nchkuhria)  intorfrifoJia  CTray,  n.  sp.  (see  appendix,  No. 
150)  ;  of  a  habit  and  foliage  quite  unlike  any  other  species  of 
this  genus. 

On  reaching  the  broken  foot-hills  of  the  Owl  Creek  range,  both 
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the  sccn(»rv  aiul  vegetation  became  much  more  diversified ;  and 
rounded  slopes  of  disintegrated  metamorpliic  rocks,  sliarp  crests 
of  upheaved  strata,  and  extensive  exposures  of  the  brick-re<l  Tri- 
assie  formation,  present  in  their  varietl  exposures  all  the  condi- 
tions f(^r  a  varied  llora.  We  accordingly  here  meet  with  such 
choice  plants  as  SUiulcya  vin'dijiora  Xutt.,  Oxf/frojn'n  anajtestris 
L.,  var. ?  (No.  8y),  ApJnpappns  mnJtintuUs  Nutt.,  Tanacetum  cajd- 
tat  inn  Nutt. 

Farther  up  on  the  mountain  slopes  the  increased  elevation  is 
evidenced  by  greater  freshness  of  vegetation,  the  dull  brown  of 
the  lowlands  giving  place  to  a  rich  soil  verdure.  Constant  run- 
ning streams,  however,  are  still  rare,  as  the  altitude  is  not  suffi- 
cient to  allonl  heavy  deposits  of  winter  snow  to  keep  up  a  supply 
of  water  through  the  dry  suhnner  months.  As  we  again  encounter 
pine  woods  composed  mainly  of  Alios  Doftfj/tisii  aud  PitniH  flfxilis^ 
the  associated  undergrowth  is  jigain  brought  to  view  in  thick, 
matted  growths  of  AMostajtltj/hs  uva-nrsf\  and  occasional  patches 
of  Berberis  Afp(ift)lhftn,  Still  there  is  a  characteristic  absence  of 
many  forms  such  as  one  would  naturally  look  for  in  such  local- 
ities, neither  scrub  oak,  liubus  nor  Symphoricarpus  ]>eing  here 
represented.  Very  common  and  attractive  over  all  this  district 
are  the  bright,  showy  [lowers  of  a  species  of  Lupinus  (No.  54) 
allied  to  L.  aerirrus  Ph.?  but  diflicult  to  refer  to  any  described 
species;  here  also  Unhisarum  hnreuh  Xutt.  is  conspicuous,  with 
its  slemier  spikes  of  nodding  pink  flowers,  occasionally  inclining 
to  a  dull  pinkish-while.  On  the  crests  of  the  dividing  ridge  at- 
taining an  elevation  of  nine  thousand  feet  there  are  extensive 
exposures  of  an  areuMceous  limestone,  presenting  tabled  summits 
an<l  perpendicular  mural  faces,  with  irregular  broken  talus  at  their 
bases.  These  localities  oiler  not  only  very  attractive  points  of 
view  of  the  adjoining  country,  but  afford  a  rare  fiehl  for  the  bota- 
nist. Here  in  rock  crevices  was  found  the  charming  dwarf  coluni- 
])ine,  which,  in  compliment  to  the  enterprising  commander  of  the 
expedition,  and  its  first  actual  discoverer,  I  have  named  Arjin'logia 
Jf)nesii\  n.  sp.  (see  appendix.  No.  '.]).  This  species,  which  is  most 
nearly  allied  to -I.  VKhjaria  L.,  is  sufllciently  distinguishe<l  by  its 
dwarf  size  and  close  ciesi>itose  habit,  as  well  as  other  well  marked 
characters  indicated  in  the  description  referred  to.  It  would  no 
doubt  prove  highly  ornamental  in  cultivation,  but  unfortunately  at 
the  period  of  our  collection  (in  July)  the  fruit  was  just  maturing, 
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and  it  was  only  by  diligent  search  that  sufficient  late  flowering 
specimens  were  met  with  to  complete  the  description. 

Besides  this  choice  addition  to  our  native  flora,  other  plants 
worthy  of  note  may  be  enumerated,  viz :  Anemone  muUiJida  DC, 
Arenaria  arctica  Stev.,  Arenana  Rossii  R.  Br.,  Ln2>hnis  minimus 
Dougl.,  Oxytropis  campestris  L.,  Spiruia  arspitosa  Nutt.,  Saxifnuja 
Jamesii  Torr.,  Saxifruga  debilis  Engel.,  J^hlox  iJofff/Utsii  Hook., 
Polemonium  confertum  Gray,  Androsace  chamcjasme  L.,  CaMiUeia 
pallida  Kth.,  Lloydia  serotina  Reich. 

The  peculiarities  of  tlie  timber  <jfrowth  in  this  section  will  be 
more  fully  dwelt  on  in  a  subsequent  article ;  it  is  sufficient  here  to 
^Uotc  the  regular  order  of  succession  everywhere  noticeable  as  dis- 
tinct zones  of  arborescent  growth.  Thus  the  lower  mountain 
slopes  are  occupied  by  scattered  groves  of  PlnuH  2>onderosa  and 
Aines  DowjUihH^  succeeded  higher  u{)  by  Pinus  Jfexilis  and  Pinns 
contorta^  while  the  highest  ridges  support  a  dense  forest  of  Abies 
Engelmanni, 

In  descending  the  northeastern  slope  of  the  Owl  Creek  range, 
forming  the  western  edge  of  the  Big  Horn  basin,  we  come  upon 
principal  tributary  streams  draining  the  high  mountain  region  to 
the  west.  In  all  these  valleys,  including  Owl  Creek,  Gray  Bull 
and  Stinking  Water,  a  uniform  character  of  vegetation  is  observ- 
able, constituting  a  very  distinct  botanical  district.  On  the  steep 
gravelly  ridges  bounding  the  valley  of  Owl  Creek  was  first  noticed 
a  ver}'  remarkable  species  of  Stanlet/n,^  distinguished  from  all  other 
known  species  of  this  interesting  genus  by  the  dense  tomentoso 
covering  of  its  stem  and  foliage,  and  the  siiarply  hastate  form  of 
its  leaves.  I  have  acconiingly  named  it  Stauhya  tomenfom,  n.  sp. 
(see  appendix,  No.  13).  This  plant,  then  (July  20),  in  the  full 
glor}'  of  its  dense  spike  of  creani-colored  llowers,  formed  a  con- 
spicuous feature  in  the  floral  landscape.  In  this  same  locality  was 
also  found  a  new  species  of  Plielijma^  which  on  account  of  its 
bright  yellow  color  I  have  named  I^hclipd'a  hitoiu  n.  sp.  (see  ap- 
pendix. No.  202).  This  plant,  which  is  met  with  growing  in  close 
proximity  to  the  allied  spt^cios,  PhoJipfva  fasdculala  Nutt.,  fur- 
nished an  opportunity  for  a  direct  comparison  of  fresh  living  speci- 
mens, thus  affording  a  more  satisfactory  means  of  distinguishing 
specific  ditference  than  could  be  derived  from  the  dry  faded  plants. 
Along  the  borders  of  a  dry  ravine  was  collected  a  j'cllow  flowered 
Astrdyalus  with  nearly  mature  fruit.     This,  on  a  cursory  view,  I 
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notoU  as  a  form  of  A.  flavun  Nutt.,  previously  collected  on  Green 
River.  Prof.  Gra>%  to  whom  spocim<'ns*  were  sent  under  the  above 
name,  recognized  its  distinct  chanu^ter.  I  have  therefore  ventured 
to  compliment  the  actual  discoverer,  as  well  as  the  chief  elucidator 
of  this  dillicult  genus  of  western  North  American  plants,  by  nam- 
ing it  AMratjalns  Omi/i,  n.  sp.  (see  appendix).  A  side  trip  by 
a  detached  topographical  party  to  the  rugged  peak  named  by  Capt. 
Jones  '*  Washakee's  Needles"  revealed,  in  a  few  frngments  brought 
back  by  the  party,  a  more  <listinct  alpine  flora  than  any  yet  seen, 
including  Donfjhisia  in(n\lai\a  Gray,  and  a  most  singular  depressed 
Town.sPfulia^  with  its  large  single  heads  immersed  in  a  globular 
mass  of  lauulose  coated  leaves.  This,  as  far  as  the  imperfect 
material  aifords  the  means  of  ju<lging,  is  probably  an  undescribed 
species,  to  which  the  name  of  Toirusenfh'a  coudensata^  n.  sp.,  may 
be  provisionally  applied.  In  the  lower  mountain  ranges  there  is  a 
succession  of  charming  subali>ine  meadows,  set  olF  with  limpid 
lakes  and  traversed  by  clear  ice-cold  brooks,  which,  among  other 
well  known  plants,  furnished  the  following  additions  to  our  list, 
viz:  Astrafjalua  orohoUh's  llornem.,  (K'fiofhf^ra  hrocijfora  Torr.  and 
Gray,  Ajthpnppus  innloideH  Torr.  an<l  Gray,  Artcmhia,  ineompia 
Nutt.,  and  the  singularly  neat  European  sp(»cies  M'/ottott's  alpp.ttris 
L.  In  the  valley  of  Stinking  Water  (a  most  inappropriate  name  for 
a  clear  mountain  stream  abounding  in  the  finest  tr(mt),  at  a  single 
locality,  was  collected  the  rare  Chenopodiaceous  plant  character- 
ized by  Dr.  Torrey  as  Endolppis  A^urJiIrffi  Torr.  This,  in  the  un- 
published revision  of  this  family  by  'Mv.  8.  Watson,  is  to  be 
included  in  the  genus  Atriple.r  {A.  Endolepis  Watson,  ined.).  The 
excellent  figure  of  this  plant  in  Vol.  xii,  pi.  3,  of  "' Pacific  Railroad 
Reports,"  only  fails  to  rei)resent  the  straggling  habit,  <lcnsely 
divaricate  branches  and  the  blistered,  mealy-dusted  leaves  of  this 
species.  It  seems  to  atfecrt  a  peculiar  soil,  so  strongly  impreg- 
nated with  saline  ingredients  as  to  be  entirely  bare  of  all  other 
vegetation. 

In  our  course  up  the  valley  of  Stinking  Water  there  was  little 
of  botanical  interest  to  attract  the  attention.  The  prevalent  rocks 
were  composed  of  a  coarse  igneous  conglomerate,  which  weathered 
into  the  most  fantastic  shapes,  presenting  on  either  hand  sharp 
pinnacles,  toppling  columns  and  chimney  peaks ;  but  the  uniform- 
ity of  soil  derived  from  its  disintegration  was  unfavorable  to  a 
rich  development  of  lloral  forms.     We  accordingly  note  briefl}-  tho 
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following  as  most  abundant  and  characteristic:  Arenaria  pun- 
gens  Nult.,  var.  Astragalus  microcystis  Gray,  Heuchera  cyh'ndrica 
Dongl.,  Bahia  leucophylla  DC,  Stephanomeria  paniculata  Nutt. 

On  reaching  the  upper  portion  of  this  valley,  becoming  more 
densely  wooded,  and  frequently  spreading  out  into  open,  grassy 
parks,  a  much  more  attractive  and  varied  flora  is  brought  to  view^. 
The  pine  woods,  composed  almost  exclusively  of  Pinus  contorta^ 
with  scattering  trees  of  Abiv.a  grandis,  and  in  the  drier  mountain 
slopes  of  Abies  Duuglasii^  overshadow  thick  moss-bedded  festoons 
of  Linnvua  borealis^  associated  with  Pyrola  minor  L.,  and  occa- 
sionally the  more  peculiar  western  form  of  Pyrola  deixtata  Hook. 
Here  too  occurs  abundantly  Anteunaria  racemosa  Hook.,  with 
sterile  and  fertile  pUints  growing  in  distinct  plots ;  scanty  speci- 
mens were  also  collected  of  what  is  probably  the  little  known  An- 
tennaria  luznloides  Torr.  and  Gray.  Everywhere  on  the  moist, 
wooded  slopes  is  a  thick  undergrowth  of  Vacciniuyn  myrtilloides 
Mx.  "Rhamnus  is  represented  by  the  well  known  northern  form 
of  lihamnus  alnijhlius  h.  Her.,  and  on  the  margins  of  ice-cold 
springs  we  meet  witii  ^f(ln^dus  moschatus  Dougl.  In  ascending 
the  higher  mountain  [leaks,  the  rocky  crags  are  brilliantly  adorned 
with  clumps  of  Pcntstcmon  deusttts  Dougl.,  or  the  more  showy 
Pentstemon  Affinziesii  Hook.  Along  the  borders  of  alpine  brooks, 
together  with  the  wido-vspread  ^f('rtcns^(l  .^ibirica  Dougl.,  we  meet 
with  the  showy  JfiniulKS  Lewisii  Ph.,  so  interesting  in  its  associa- 
tion with  the  early  explorer  Lewis.  MfteJla  trijida  Gray  is  here 
found  associated  with  the  more  common  MitoUa  i)enta)tdra  Hook. 
In  similar  localities,  strangely  remote  from  their  original  habitat, 
we  meet  with  Z'tuschnfria  Califurnira  Tresl  and  KeUogia  galioides 
Torr. !  Near  the  bald  ali)ine  summits,  where  the  f^round  is  satu- 
rated from  the  recent  melting  of  snow-drifts,  grows  the  "Cali- 
fornia heath,"  Bryanfhus  empptrijhrmis  Gray,  and  here  also  at  the 
most  eastern  locality  yet  noted  was  found  a  dwarf  form  of 
Spragnea  umbdlata  Torr.  The  occurrence  of  so  many  peculiar 
Californian  forms  in  such  an  isolate<l  locality  on  the  Atlantic  slope 
is  very  suggestive.  ^ 

On  the  high  alpine  crest  at  the  head  of  Stinking  Water,  over- 
looking to  the  west  the  Yellowstone  basin  and  its  magnilicent 
lake,  a  more  alpine  flora  is  exhibited,  though  composed  mainly  of 
dwarfed  forms  of  plants  met  with  lower  down,  as  may  be  seen 
from  the  following  list,  noted  down  August  2,  viz :  Arabis  Drum- 
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momJii  Gray,  Anibis  canescens  Xutt.,  IJraba  nlinna  L.,  Smelowskia 
cabjcina  C  A.  M<»v.*  Annmrin  ardica  Stcv.,  Jcvsia  Gordoni  Torr. 
and  (ivay,  Pot**iitiUn  dhm'da  I'lirsh,  AatrmjaUisi  nipinus  L.,  AMrag^ 
aluH  Kt^ntrophifta  (Ira}-,  Litpinus  minimus  Dougl.,  Sednni  »teniq)e' 
talnm  Ph.,  Toimseudiif  (not  deteriuineil  as  lo  spocies.  No.  145), 
Erifjormi  compOHitum  I'll.,  Stniecio  anuis  I  look.,  Achillea  millefolium 
L.,  Phlox  Dowjhmi  Hook.,  PohmoniHni  hmnih  var.  {P, par vi folium 
Nutt.),  MerU'iisia  alpina  Dongl.,  Myosotis  alpvstris  L.,  Eriogonum 
ovali folium  Nutt. 

In  a  concluding  article,  the  general  botanical  features  of  Yel- 
lowstone Tark  and  the  licad  waters  of  Snake  and  Wind  Rivers  will 
be  considered. 

Note.— In  onler  to  render  the  (letvniiinatiuii  ol  tho  now  ^<I)e(*u•d  raenthme<l  in  this 
and  the  ]irecodinK  V^P^'i*  ^^  coniidetc  n.-"  iMtfibible.  and  most  cunviMiient  furrel'ei-cnce. 
the  duscriptionK  wUl  be  given  as  an  upi^endix  to  the  cou(du<Iing  nrticlc. 
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nV    KOHEKT    n  I  no  WAY. 

The  following  are  a  few  points  which  liave  been  developed  by 
0!ir  studies  of  the  water  birds  in  connection  with  the  forthcoming 
"History  of  North  American  Birds,"  by  l*rofessor  Baird,  Dr. 
Brewer  and  the  writer.  They  are  pjiblished  in  advance  of  our 
work,  that  ornithologists  ma}'  thus  the  sooner  have  the  benefit  of 
them. 

In  making  a  comparative  study  of  the  North  American  and  Eu- 
ropean Oralhu,  I  have  been  struck  by  a  very  curious  parallelism 
between  corlain  congeneric  or  conspecific  forms  of  the  two  conti- 
nents. In  many  cases,  the  European  analogues  differ  from  their 
North  American  representatives  chiefly,  if  not  exclusively,  in 
having  the  rump  immaculate  white,  instead  of  spotted.  The  fol- 
lowing table  will  show  the  extent  of  this  parallelism,  so  far  as  I 
have  ha«l  occasion  to  trace  it. 

American  forms  (rump  spottr.d).  European  formx  {rump  immaculate). 
Khyjicrt]»hilus  solitariu?,  U.  orhropu?. 

Gainhotta  flavlpcs.  U.  ttafrnatilis. 

Xuntenius  IIud<onir>us.  N.  plia^opus. 

Iltcmatopus  palliutus.  U.  ostralegus. 
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^gialUis  micro rhyncJnis  Ridgway.  n.  sp.  Winter  plumage 
similar  to  that  of  ^,  semi/KiImatua,  but  the  cheeks  white  up  to 
the  eye,  the  \Wiite  of  the  forehead  less  distiuctly  defined,  grading 
insensibly  into  the  gray  posteriorly,  ami  anteriorly  reaching  to  the 
bill.  Two  outer  tail  feathers  white,  with  a  blackish  transverse 
spot  across  the  inner  web.  Much  more  slender  than  uTJ.  aemlpal' 
matus^  and  the  bill  of  entirely  different  form,  being  short  and 
exceedingly  attenuated.  Wing,  4'oo;  tail,  2*50;  culmen,  -50; 
depth  of  bill,  '10;  tarsus,  1*00;  middle  toe,  -05.  Type,  No. 
39,523,  Nat.  Mus.,  San  Francisco,  Cal. ;  E.  F.  Lorquin, 

^gialitis  melodus,  var.  cfrcumrincfus  Kidgway.  Breeding 
plumage  similar  to  var.  mclodus,  but  the  black  pectoral  band 
complete  across  the  jugulum,  instead  of  being  intcrnipted  in  the 
middle  portion.  Wing,  4-GO ;  tail,  2-30;  culmen,  '<tO;  tarsus, 
•85 ;  middle  toe,  '05.  Type,  No.  1).035,  ^  iid.,  Nat.  Mus.,  Loup 
Fork  of  the  Platte,  July  8;  Dr.  F.  V.  Hay<lcn.  Length,  OJ  ; 
extent,  14|.  Ilabitnt,  Plains  between  the  Missouri  River  and 
Rpcky  Mountains. 

The  restricted  var.  melodns  is  found  only  in  the  Atlantic  States. 

^fjialitis  Wilsonius^  var.  rnjinncha  Ridgway.  Similar  in  color 
to  var.  WilsnnianHs,  but  the  tints  much  darker;  sub-orbital 
region  dusky,  instead  of  whitish;  occii)ut  of  the  male  deeply 
rufous :  frontal  white  band  narrower  than  the  black  one  behind  it. 
Wing,  4-50  ;  tail,  2-25;  culmen, -80 ;  tarsiis,  1-20 ;  mi<idle  toe, 
•70.  Type,  No.  30,311),  ^fr  April,  l.s(>3,  and  2(>,«r)3,  ?  ,  Dec.  20, 
1861,  Spanishtown,  Jamaica  ;  W.T.March.     Jlabitat.     Jamaica. 

yEfjialUis  cuntUums  Lath.,  var.  nivo.snH  Cassin.  {^Ef/ialitis  can- 
tinaus  Cones,  Key,  p.  245.)  This  binl  is  distinguishable  from 
the  European  form  by  the  lores  being  destitute  of  a  black  stripe, 
instead  of.  having  a  quite  conspicuous  one. 

^fjlaiifiH  ynonfiinnft  Towns.  {^Efjialitis  Asiaticus  var.  moiifanuit 
Cones,  Key,  p.  245.)  This  species  proves  to.  be  very  distinct  from 
that  of  Asia,  to  which  Dr.  Coues  referred  it  on  the  authority  of 
Schlegel.  He  has  since  informed  us,  after  examination  of  speci- 
mens in  the  breeding  plumage,  that  he  is  satisfied  of  the  specilic 
distinctions,  our  species  having  no  pectoral  blaek  belt. 

^'EgiaUtis  IdatkuUt  Linn.,  var.  semipaJmatus  Bonap.  The  Amer- 
ican bird  differs  from  the  Kuropean  merely  in  lacking  the  white 
post-ocular  space  in  narrower  pectoral  baud,  and  in  its  slightly 
smaller  size. 
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GaUhiagn  acolopacina  BoiiMp.,  var.  Wihonii  Bonap.  The 
Ainoruraii  fonu  of  this  species  is  (listinj^iiishable  from  the  Eiiro- 
poaii  merely  h}-  slij^ht  diHereiicos  in  proportion,  being  smaller  in 
general  measurements,  especially  in  length  of  bill  and  tarsus, 
with  comparatively  longer  wing. 

The  G,  nubilis  Scl.  and  Salv.,  of  northern  South  America,  G. 
Paragufti  Vieill.,  of  the  southern  portion  of  the  same  continent, 
and  (/.  Auatralts  Lalii.  of  Australia,  seem  to  he  also  referriblc  to 
the  same  specie"^,  though  slightly  distingjiished  by  the  attenuation 
of  the  outer  tail  feathers,  thereb}'  showing  an  approach  to  G,  ste- 
nnra  Kuhl,  of  the  A[ala3'an  region,  which,  however,  has  twenty- 
six,  instead  of  fcnirteen  to  eighteen  rectrices. 

Limnmi  riifa  Temm.,  var.  uropr/gialis  (iouhl.  The  diirerenccs 
between  this  race  and  that  of  lOurope  are  very  slight.  The  Alas- 
kan bird  is  merely  paler  colored  on  the  h^wer  surface,  and  has  the 
axillars  and  rump  with  dusky  prevailing,  instead  of  mostly  white. 

IhtH  fah'inelhfs  (Linn.).  (Ibin  Ordii  IJonap.  et  Auct.)  The 
glossy  Ibis  of  the  West  Indies  and  the  easti-rn  United  Slal<iS  is  • 
absolutely  indistinguishable  from  tiiat  of  Europe.  A  close  exam- 
ination of  nearly  a  hundred  American  specimens,  reveals  the  fact 
that  this  continent  contains  at  least  one,  and  probably  two,  spe- 
cies distinct  from  the  /.  falcintUus  or  7.  *'  Ordii" 

The  three  species  found  in  America  may  be  distinguished  as 
follows :  — 

A.  AOnlt  with  the  ln'rul.  ndk  ami  lower  part-j  rlii>~tnut.  V<»iinjr  with  tho-o  p'lrtH 
Htroak«Ml  white  and  ;rr  lyi-^h  dii-ky,  Ih.;  ni'i.illi.:  r^.■flc  :tion.-«  of  the  ui»|>cr  parts  with 
varyiiiiC  \\yi\\U  jH*  iMirple.  vi<»let  a;nl  jfrfon,  the  le-ser  wiiijj  r»»verlti  with  a  patch  of 
eho-tnut. 

ti.  Jlead  Uu!?ky  arDiind  the  ha-'e  of  the  bill,  whi<-h  is  dull  fjrrooniHhin  the  adnlt. 
Hibitat.    Old  Wv.rld.  West  I:idi»'H,  and  K  »«tevn  V .  S.  1.     /.  ftitciiuliut. 

h.  Head  white  all  around  the  h\\.^i\  nt'  the  hill,  wlti  Mi  is  dii^ky  reil  in  the  adult. 
llihitat.  Whole  (if  tropical  Anie.:ir-a.  and  ini«ldle  provinee  of  V.  S.,  fn)in 
(Jliili  and  Ihienos  Ayi'i's  to  the  (.■oliini Oia  rivirr.  '2.     /.    ffuurauna, 

B.  Ailult  with  the  head  ami  h»wer  parts  a^^  In  the  yiuiujr  of  the  prcfcdintf  >pecie»;  tho 
iiit.tillic  loni'etioii^  of  the  nppe^  |iai-t:s  uf  a  unit'onn  -hade  of  vivid  bntnzod  green; 
lo^-er covert^  wilhviut  a  ehe-lnut  patih.  linhUnf.  P.ii'iliit  coast  of  Anu-riea,  from 
California  lo  Chili;  wei-lern  portion  of  the  Groat  JJasIn  (Humboldt  rivor,  UiilK^ny). 

3.    /.  thttlisiinuM, 

Other  characters  of  as  great  importance  accompany  the  above, 
while  their  constancy  is  shown  b}'  large  series  of  each  species. 
The  chief  synonymy  of  these  species  stands  as  follows:  — 

1.  Tantalus  fidciui'lhiH  Linn.,  S.  N*  I.,  241.  {Ibin  Ordii  Bonap., 
List,  1838.     Baird,  B.  N.  Am.,  1858,  p.  (JHi).     In  part  only !) 
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2.  Scolopax  guarauna  Liun.,  S.  N.  I.,  242.  {Tantalus  chalcop- 
terns  Temm.  pi.  col.  ^^Ibis  Ordtl  Boiiap.,"  Baird,  B.  N.  Am.,  1858, 
p.  085.     ???  Tantalus  Mexhanus  Gmel.,  S.  N.  I.,  17H8,  052.) 

3.  Ibis  guarauna  Baird,  B.  N.  Am.,  1858,  pi.  Ixxxvii.  Id. 
Catal.  N.  Am.  B.,  No.  500<f.  Ibis  thahLssinus  Uidgwu}',  Kep. 
U.  S.  Geol.  Expl.  40tli  par.     (In  i)ross.) 

Rolf  us  elegans,  var.  obsoh^tus^  Ridgway.  Difloring  from  var.  ele- 
gans  in  being  more  grayish  above,  wliere  the  stripes  are  nearly 
obsolete,  and  dark  brown,  instead  of  deep  black  on  a  yellowish 
olive  ground.  Rufous  of  the  lower  parts  paler  and  duller.  Wing, 
6-30  ;  tail,  3*50  ;  culnien,  2*25  ;  bill,  -50  deep  at  base  ;  tarsus,  2*10  ; 
niiddle  toe,  200.  Type,  0,1 14,  San  Francisco,  Cal.,  March,  1857  ; 
Dr.  Suckle}'.     Habitat.     Coast  of  Calilbrnia. 

Ball  us  elegans  var.  tenuirftstris  Lawrence.  Similar  in  colors  to 
var.  elegans^  but  smaller,  and  with  very  much  slenderer  bill. 
Wing,  5-90  ;  tail,  3*25  ;  culmen,  2-00  ;  bill,  '35,  deep  at  base  ;  tar- 
sus, 1-80;  middle  toe,  1*70  (No.  52,841),  Valley  of  Mexico;  Col. 
A.  J.  Gra^'sou).  Type,  from  city  of  Mexico,  in  cabinet  of  Mr. 
Lawrence. 

Porzana  Jamaicensis^  var.  coturniculus  Baird.  Diflering  from 
var.  Janiaicensis  of  southeastern  United  States,  West  Indies 
ami  South  America,  in  smaller  size,  and  more  uniform  colors. 
Back  without  white  specks.  Wing,  2*50  ;  culmen,  -52  ;  bill, -15 
deep  at  base;  tar»5us,  '80;  middle  toe,  •80.  Type,  No.  12,«02 
Nat.  Mus.,  Farallone  Islands,  coast  of  California;  T.  G.  Martin. 
Habitat,     Farallone  Islands,  California. 

Anas  obscura,  var.  fulci'jnla  Ridgway.  Dilfcring  from  var. 
obscura  in  lighter  and  much  less  uniform  colors,  and  unstreaked 
dv»ep  butf  throat.  Deep  ochraceous  borders  to  the  feathers  ver}' 
broad,  on  the  lower  surface  almost  as  wide  as  the  dusky  medial 
streaks.  Wing,  10-30;  tail,  5*00;  culmen,  2-05;  width  of  the 
bill.  -'JO;  tarsus,  1*70;  middle  toe,  I'HO.  Bill  olive  color  (olive- 
yellow  in  life?);  feet,  deep  orange-red.  Type,  No.  1,74H,  Mua. 
R.  Ridgway,  St.  John's  river,  Florida.  C.  J,  Maynard.  Habitat, 
Florida ;  permanent  resid(»nt. 

A  specimen  in  the  National  Museum  (No.  01,300)  from  the  St. 
John's  River,  collected  by  Mr.  G.  A.  Boardman,  is  exactly  similar. 
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EUROPE. 

IIY    W.    G.    FAULOW,    M.D. 

PART   II.       XOUWAY,   ETC. 

I  LANDED  lit  Cliristijinin  upon  a  liigli  holiday,  ono  ratlior  striking 
to  11  pilgi'ini  from  the  new  world.  The  i)eople  wore  eelebrating 
the  two  thousjindth  birth-day  of  Norway  !  I  found  Professor 
Schubeler  at  home  ;  and  the  next  day  he  showed  mo  through  the 
Hotanic  (harden  and  the  University.  Althongli  the  (larden  is 
poor  enough  compared  witii  that  of  Lund,  yet  it  \h  good  consi<l- 
ering  the  latitude,  and  the  conservatories  appeared  to  be  as  large 
and  as  well  tilled  as  those  at  Cambridge.  Tiie  university  buildings 
are  well  situated,  and  I  should  think  more  extensive  than  those  at 
Cam])ridge.  The  Professor  is  a  man  of  boundless  energy,  and  is 
making  the  most  of  narrow  moans  and  a  poor  climate.  lie  gave 
me  a  list,  by  no  means  a  long  one,  of  all  the  American  trees  in 
the  garden.  It  would  be  an  easy  and  excellent  thii\g  for  an 
Anu;rican  correspondent  to  double  and  triple  their  number.  Seeds 
and  cones  are  desired  rather  than  joung  plants,  for  obvious 
reasons.  There  is  the  same  confusion  in  the  north  of  Europe  of 
our  two  spruces  as  that  which  prevails,  or  till  lately  prevailed,  in 
the  nurseries  an<l  plantations  at  home.  The  plantation  of  ^' Abies 
aUhi''  which  Professor  Agardii  showed  me  at  Lund  was  mosth'  in 
fruit,  and  every  troe  of  it  A,  nhjra;  while  here.  Prof.  Schi"i])eler's 
only  tree  of  '*. '!/>'>.<  "'V'*^'/'  ^^^^^  '*^  fruit,  proved  to  1)0  Ahk's  alba. 
The  herbarium  here  is  of  no  special  consecpience, 

Wliat  most  intoresled  me,  besides  a  few  alg:e  given  me  from 
Lyngbye's  collection,  valuable  as  souvenirs,  was  a  museum  of  the 
economical  products  of  Norway,  especially  the  grains,  entirely 
prepared  by  the  present  Professor;  and  a  very  interesting  chait 
made  by  him  of  the  arable  lands  of  Norway.  The  cultivable 
grounds  api)eared  as  mere  lines,  almost  as  narrow  as  the  rivers  on 
a  map.  As  1  subsequently  found,  fully  nine-tenths  of  the  country 
consists  of  steep  rocky  mountains,  and  only  the  banks  of  the  rivers 
are  fertile.  The  perseverance  of  the  pe()i)le  is  womlerful.  Every 
spot  at  all  level  is  closel}'  cultivated.  Tracts  of  half  or  a  quarter 
(112) 
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of  an  acre,  up  on, the  sides  of  the  mountains,  are  covered  witli 
barley ;  and  available  spots  on  the  tiords,  accessible  only  by  some 
miles  of  hard  ro^ving,  are  planted  with  oats.  The -grain  is  stacked 
in  little  heaps  in  the  fields  and  a  sort  of  rail  fence  is  made  to  which 
the  hay  is  fastened  to  dry.  In  many  places  the  hay  has  to  f>c  car- 
ried down  the  mountains  on  the  peasants*  backs.  I  can*t  imagine 
how  they  get  hay  enough  to  keep  their  cattle  through  the  winter. 
Southern  Norway,  moreover,  is  more  like  New  England  than  any 
country  I  have  seen,  only  more  mountainous.  The  houses  are 
wooden  and  painted  white,  and  there  are  rail  fences.  Cherries  and 
a  very  few  apples  are  the  only  fruits.  The  wild  strawberries  are 
delicious,  but  the  natives  prefer  the  moltolK'rry  which  is  quite  in- 
sipid. It  flourishes  high  up  in  the  mountains  where  only  JSalix 
glauca  and  BetiiJa  nana  grow.  I  was  surprijsed  to  find  that  the 
Abies  excelaa^  or  Norway  spruce,  is  not  a  mountain  tree.  It  is  not 
a  handsome  tree  till  you  reach  the  valleys  of  southern  Norway. 
Plnuft  sf/Ivestris  grows  alone  on  the  higher  mountains  and  is  far 
from  l)cautiful.  The  poverty  of  the  fopsts  in  species  is  striking  ; 
nothing  but  birches,  alders,  and  one  or  two  conifers. 

The  herbaceous  plants  were  more  varied,  and  very  attractive  to 
me ;  possibly  the  more  so  because  I  had  to  puzzle  them  out  with 
the  only  book  I  had,  Ilartmann's  Flora  in  Swedibh,  which  I  can*t 
read,  but  could  guess  at  the  botanical  terms.  Fortunately  at  the 
top  of  the  Fille-field  I  met  a  botanist  who  s[)oke  a  little  German. 
Erica  tefrah'x  is  to  mo  the  most  beautiful  plant  in  Norway.  JJiai- 
talis  pHritm'f'a  here  grows  on  the  cdgo  of  the  glaciers  and  Genliana 
nivalis  by  the  roadside.  Acohituni  scpttnitrintCah'  abounds  every- 
where. I  was  suri)rised  to  find  that  the  hood  of  every  flower,  in  a 
hundred  or  more  1  examineil,  had  \)iiiin  perlbrateil  by  sqme  insect, 
which  in  this  way  sought  the  honey. 

I  hoped  to  find  some  good  algje,  espeeially  at  Molde,  liut  was 
unsuccessful.  After  two  day^i'  contemplation  of  Fartts  nodosiis 
and  vesiculosus  in  various  forms,  1  passed  on  to  Bergen,  the 
rainiest  town  in  Norway  and,  I  believe,  in  the  world.  There  the 
water  is  warmest  when  the  wind  is  north,  owing  to  the  Gulf 
Stream,  and,  whichever  way  the  wind  blows,  the  odors  are  hor- 
rible. 

As  to  the  scenery,  it  is  always  pleasant,  sometimes  very  grand. 
The  Romsdal  is  a  very  wild  and  gloomy  pass  about  twenty  miles 
long,  and  perfectly  dripping  with  lovely  waterfalls  and  cascades. 

AMEK.  XATUUAUST,  VOL.  VIII.  8 
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The  peaks  are  sharper  than  anywhere  else  antl  covered  with  snow. 
The  view  of  the  Romsdal  mountains  from  Molile  is  the  finest  distant 
view  I  saw  in  Norway,  where  distant  views  are  scarce  owing  to  the 
narrowness  of  the  valleys.  From  Bergen,  I  went  up  the  Ilardan- 
ger  Fiord  and  into  the  S(')r  Fiord  to  Odde.  The  flords  are  tlie  finest 
things  in  Norway,  mountains  two  or  three  thousand  feet  high, 
sometimes  more,  coming  straiglit  down  into  the  greenest  of  .water. 
You  sail  on  for  hundrods  of  miles,  the  scenery  varying  from  grand 
to  grander.  The  Scir  Fiord  is  particularly  fine,  the  water  is  narrow 
and  the  mountains  black  and  steep,  with  the  Folgefond  glacier  on 
one  side  hanging  over  the  cliffs,  and  coming  down  the  ravines. 
From  Odde  1  visited  the  Skaggindal  loss,  a  pretty  waterfall  pour- 
ing into  a  beautiful  lake ;  and  a  glacier  in  the  vicinity,  the  first 
1  had  ever  seen  close  at  hand.  Notwithstanding  all  I  had  read 
and  heard  I  was  astonished  at  the  color  of  the  ice  which,  without 
exaggeration,  was  as  deep  as  sulphate  of  copper.  It  advance<l 
fifty  feet  last  year. 

At  St.  Petersburg  the  attractions  for  the  botanist  centre  in  the 
Botanical  Garden,  with  its  twenty-five  well  filled  conservatories,  a 
collection  of  hardy  plants  and  trees  of  remarkable  extent,  consid- 
ering the  climate,  and  a  large  herl)arium  and  library  attached  —  all 
under  the  immediate  care  of  Dr.  Uegel,  formerly  of  Zurich,  a  sci- 
entific botanist  as  well  as  gardener.  Dr.  Trautvetter,  however,  is 
the  ollicial  head  of  the  establisinuent.  There  is  a  smaller  but  a 
choice  herbarium  at  the  Imperial  Academy  of  Sciences,  which 
since  Ruprecht's  death  has  been, in  charge  of  Dr.  Maximowicz, 
who  has  travelledand  collected  largely  in  Mandchuria  and  Japan, 
and  is  now  engaged  jipon  a  fiora  of  the  latter  countr3\  Though 
still  young  he  has  a  higii  reputation  as  a  botanist,  and  is  an  admi- 
rable man.  To  add  to  ni}^  satisfaction  and  comfort,  he  si)oke 
English  with  facility..  My  special  object  was  to  examine  the  algre 
of  northwest  America  described  by  Kuprecht.  These  are  in  the 
Academy's  herbarium,  in  the  condition  in  which  they  were  left  by 
him,  without  much  arrangement. 

Of  Moscow,  with  its  domes  and  shrines  and  dingy  splendors,  I 
have  nothing  to  say  botanically  ;  and  the  same  of  the  continuous 
railway  journey  of  one  thousand  three  hundred  miles  from  thence' 
to  Berlin,  without  sleeping  cars.  On  arising  1  found  to  my  dis- 
gust that  the  three  emperors  were  expected  in  two  da3-s,  and  not  a 
room  to  be  had  in  any  hotel.     At  length,  however,  1  found  a  lodg- 
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ing  close  to  tbe  Linden.  On  calling  at  Professor  Braun's  I  learned 
that  he  was  in  Brandenburg,  happily  away  from  the  heat  and 
crowd.  Never  before  have  1  ^o  suffered  with  the  heat,  which  for 
BIX  days  has  been  intense ;  so  great  that  walking  was  almost  im- 
possible, and  the  dust  made  the  riding  almost  insufferable.  The 
crowd  has  been  growing  greater  and  greater,  but  culminated  last 
night  when  there  was  a  serenade  b}'  seven  hundred  musicians  in 
fh>nt  of  the  palace.  I  think  I  should  enjoy  Berlin  in  winter,  but 
now  I  am  tired  of  the  heat  and  dust,  and  emperors ;  And  shall 
leave  at  once  for  Cologne  on  my  way  to  Strasburg. 
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New  German  Botanical  Manuals.* — The  two  botanical  text- 
books named  below  have  now  superseded  all  others  in  Germany. 
The  first,  uniCorm  with  a  zoology  by  the  same  author,  is  admira- 
bly- adapted  for  schools  and  colleges,  being  compact,  clearly  and 
concisely  written,  and  copiously  illustrated  with  woodcuts.  All 
the  subjects  of  any  general  botanical  interest  are  touched  upon, 
and,  for  this  reason,  it  is  an  excellent  book  for  amateurs  who  wish 
to  keep  up  to  the  present  state  of  the  science  without  taking  the 
time  and  trouble  necessary  for  learning,  practically,  microscopic 
and  systematic  details.  The  greatest  advance  in  botan}',  recently, 
has  been  made  in  the  departments  of  anatomy-  and  lower  crypto- 
gams where,  unfortunately,  more  knowledge  of  the  microscope  is 
necessary  than  is  possessed  by  tho>  mnjority  of  botanical  readers. 
In  the  book  of  Thome,  the  frequent  woodcuts  take  the  phice  of 
microscopic  work  as  far  as  such  a  thing  is  possible.  On  the 
whole,  this  is  the  best  elementary  botanical  text-book  which  has 
yet  been  published  in  Germany. 

The  second  work,  although  called  a  text-book,  partakes  much 
more  of  the  character  of  an  encycloptedia.  In  conseiiuence  partly 
of  the  high  reputation  of  the  writer  as  a  vegetable  physiologist,  the 
book  has  had  an  almost  unprecen<lented  sale,  the  third  edition 
being  already  nearly  exhausted  and  a  separate  edition  of  the 
second  part,  relating  to  vegetable  physiolog}-,  having  just  made  its 


•  Lehrlmch  dor  Botanik  von  Dr.  Otto  Wilhclm  Tliornc  2tc  auflugc  1872.    Lehrbuch 
der  Botanik  von  Prof.  Julius  Sacbtj.    3to  nuflagc  1873. 
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appearance.  The  proportion  of  those  who  buy  the  book  and  ac- 
tuiilly  read  it,  however,  is  decidedly  smaller  tliau  in  the  case  of  the 
first  mentioned  book.  It  is  a  work  which  gives  an  excellent 
summary  of  the  present  state  of  botany  as  it  exists  in  Germany, 
particularly,  of  the  results  of  recent  studies  in  the  cryptogams, 
and,  as  such,  is  a  valuable  book  of  reference  for  the  special  student 
and  professor.  It  is  much  too  intricate  and  full  of  microscopic 
details  to  be  easily-  intelligible  to  the  geneial  reader.  It  is  by  no 
means  tlie  case,  as  some  suppose,  that  the  average  botanical 
student  in  German}'  is  in  a  C()n<lition  to  profit  by  Sachs* 
Lehrbuch.  In  many  places,  without  previous  study  of  the  lower 
forms  of  vegetable  life,  the  book  is  quite  incomprehensible.  The 
text  and  woodcuts  are  excellent.  —  W.  G.  F. 

Tup:  Mollusks  of  We^teun  Noktii  Amkrica.*  —  Under  this 
title  Dr.  Carpenter  reprints  the  reports  made  by  him  to  the  British 
Association,  with  other  papers,  which  will  make  the  volume  of  much 
value  to  malacologists. 

BOTANY. 

Were  the  Fruits  made  for  Man,  or  did  ]Man  mark  tue 
Fruits? — These  need  not  be  taken  as  nuitually  exclusive  propo- 
sitions ;  for  as  ''  God  helps  those  who  help  themselves,"  and  man's 
work  in  this  respect  is  mainly,  if  not  wholly,  in  directing  the 
course  or  tendency  of  Nature,  so  there  is  a  just  sense  in  which  we 
ma}'  say  ''the  art  itself  is  Nature,"  by  which  the  greatest  triumphs 
of  horticultural  skill  have  been  accomplished.  Moreover  I  am 
not  one  of  those  naturalists  who  would  have  j'ou  believe  that 
nothing  which  comes  by  degrees,  and  in  the  course  of  nature,  is 
to  be  attributed  to  Divine  power. 

The  answer  1  should  give  to  the  question,  as  we  thus  put  it,  is: 
1.  Some  fruits  were  given  to  man  as  they  are,  and  he  has  only 
gathered  and  consumed  them.  But  these  are  all  minor  fruits,  and 
such  as  have  only  lately  come  within  the  reach  of  civilized  man, 
or  are  not  thought  worth  his  trouble.  Huckleberries  and  cranber- 
ries, persimmons  and  papaws  are  examples,  talcen  from  this 
countr}'.  Whether  even  such  fruits  have  or  have  not  been  under 
a  course  of  improvement,  irrespective  of  man,  is  another  question. 

♦Smithsonian  Miscellaiu'ims  Collecliuns,  ti:»2.  \Va^llillglon.  Doc,  li<72,  8  vo.  pp.325, 
121. 
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2.  Others  have  come  to  man  full  flavored,  and  nearly  all  that  he 
has  done  has  been  to  increase  their  size  and  abundance,  or  extend 
their  season.  Currant?  and  gooseberries,  raspberries  and  black- 
berries, chestnuts,  and  above  all,  strawberries,  lire  of  this  class. 
'  3.  But  most  of  the  esteemed  and  important  fruits,  as  well  as 
the  grains,  have  not  so  much  been  given  to  man  as  made  by  him. 
The  gift  outriglit  was  mainly  plastic  —  raw  material,  time  and  op- 
portunitj'.  As  to  the  cereal  grains,  it  is  only  of  the  oat  that  we 
probabl}^  know  the  wild  original ;  of  wlicat  there  has  been  an 
ingenious  conjecture,  partly,  but  insufllciently,  confirmed  by  ex- 
periment ;  of  the  rest,  no  wild  stock  is  known  which  is  not  most 
likely  itself  an  escape  from  cultivation.  Of  some  of  them,  such 
especially  as  maize,  not  only  can  no  wild  original  be  indicated, 
but  in  all  probalnlity  none  exists. 

So  of  the  staple  fruits  ;  of  some  tlie  wild  originals  can  be  pretty 
well  made  out ;  of  more,  they  are  merely  conjectural ;  of  some 
they  are  quite  unknown  and  perhaps  long  ago  extinct. 

To  cite  examples  in  confirmfttion  or  illustration  of  these  points, 
to  note  how  very  ancient  some  of  our  varieties  of  connnon  fruits 
are,  and  how  very  recent  certain  others — to  consider  how  they  have 
originated,  witli  or  without  man*s  conscious  agency,  and  how  they 
have  been  perfected,  diversified  and  preserved,  mainly  under  man's 
direct  care — would  b(^  to  expand  this  note  into  an  essay,  and  yet 
to  say  nothing  with  wliicli  pomologists  are  not  familiar. 

It  would  be  curious  to  speculate  as  to  what  our  pomolog\'  would 
have  been  if  the  civilization  from  which  it,  and  we  ourselves,  have 
sprung  had  had  its  birthplace  along  the  southern  shores  of  our 
great  lakes,  the  northern  of  the  Gulf  of  Mexico,  and  the  inter- 
vening Mississippi,  instead  of  the  Levant,  INIesopotamia  and  the 
Nile,  and  our  old  world  had  been  open  to  us  as  a  new  world  less 
than  four  hundred  years  ago. 

Seemingly,  we  should  not  have  as  great  a  variety  of  choice 
fruits  as  we  have  now,  and  they  would  mostly  have  been  dillerent, 
but  probably  neither  scanty  nor  i)oor.  In  grai)es,  at  least,  we 
should  have  been  gainers.  Our  five  or  six  available  species,  of 
which  we  are  now  just  beginning  to  know  the  capabilities,  would 
have  given  us  at  least  as  many  choice  sorts  and  as  wide  a  diversity 
OS  we  now  have  of  pears  ;  while  jH'ars  would  be  a  recent  acquisition, 
somewhat  as  our  American  grapes  now  are.  Our  apples  would 
have   been   developed   from    Pf/nis   corondrht :    and   might   have 
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eciu alloc!  anything  we  actually  possess  from  Pf/rus  MahiH  in  fljivor, 
though  perhaps  not  in  variety,  it  it  be  true,  as  Karl  Koeh  sup- 
poses, that  the  apples  of  the  orchards  are  fioni  three  or  fdur  spe- 
cies. At  least  one  of  our  wild  hawthorns,  CnUmpis  toin(*utfpna,,  in  ^ 
some  varieties,  bears  a  large  and  delicately'  flavore<l  fruit,  evidently 
capable  of  increase  in  size;  it  might  have  been  in  the  front  rank 
of  pomaceous  fruits.  In  a  smaller  way  our  servic«sberry  would 
have  been  turned  to  good  account.  Our  plums  would  have  been 
the  progeny  of  the  Chimm^  the  beach  plum,  and  our  wild  red  and 
yellow  PrnuHS  America ttn^  which  have  already  shown  great  capacity 
for  improvement ;  our  cherries  might  have  been  as  well  flavoretl, 
but  probably  not  as  large  as  they  now  are.  But  instead  of  peaches 
and  figs,  we  sljonld  be  discussing  manifold  and  most  luscious  vari- 
eties of  persimmon  and  papaw,  the  former  probably  equal  to  the 
kaki  just  accpiired,  from  the  far  east.  As  to  strawberries,  goose- 
berries and  currants,  we  should  have  lost  nothing  and  gained 
something,  as  we  possess  several  species  besides  the  European 
types  themselves ;  as  to  blackberries  and  raspberries  we  should 
have  been  better  off  than  now,  by  the  earlier  development  and 
diversification  of  our  indigenous  sp/^cies.  And  we  might  have  had 
all  our  finest  strawberries  a  thousand  or  more  years  ago,  these 
having  come  from  .our  American  types,  Frnrjana  VirfjiuUiua  with 
its  varieties  (which,  as  well  as  the  old  world  F,  voacn^  occurs  all 
across  the  continent),  and  F.  Chileusis  which  ascends  the  Pacific 
coast  to  Oregon. 

Then  we  should  con>»ider  how  much  earlier  our  race,  with  an 
American  birthplace,  wouhl  have  been  in  possession  of  tomatoes, 
of  the  pineapple,  of  the  cheri mover  and  the  other  custard  apples, 
of  the  star-apples  and  other  sapotaceous  fruits,  of  chocolate,  of 
Lima  beans  in  all  their  varieties,  of  peanuts  ;  not  to  speak  of  pota- 
toes, sweet  potatoes,  and  '•  Jerusaleui  '*  (that  is,  girasola  or  sun- 
llower)  artichokes :  the  last  supplemented  by  our  ground-nut 
{Apios  tvheroiift)  would  have  been  the  first  developed  esculent 
tubers,  and  would  probably  have  held  their  place  in  the  first  rank 
along  with  potatoes  and  sweet  potatoes  of  later  acquisition. 

Among  the  causes  and  circumstances  which  have  given  to  the 
fruits  of  t(Mnperate  climates  of  the  old  world  their  prer'minence, 
opporttnn'ff/  is  one.  How  many  potential  fruits  of  value  lie  unde- 
veloped in  this  country  we  know  not,  and  now  shall  never  know. 
They  have  lost  their  opportunity.     Necessity,  which  is  tiie  mother 


,  BOTANY.  119 

of  pomology  as  well  as  of  other  invention,  has  been  fully  supplied 
out  of  other  accessible,  and  in  some  cases  no  doubt  originally 
better,  materials. 

There  are  some,  however,  for  which  evidently  "a  good  time  is 
coming."  Of  these,  our  wild  grapes  are  foremost.  Thoy  have 
such  a  start  already,  and  seedlings,  whetlicr  from  crosses  or  other- 
wise, can  be  produced  and  selected  and  reproduced  in  so  short  a 
space  of  time,  that  thoy  will  probably  have  achieved  their  position 
when  the  American  Poraologlcal  Society  holds  its  centennial  cele- 
bration. 

Blackberries,  from  Ruhus  villosus^  arc  in  similar  case ;  and  if 
due  attention  be  paid  to  the  low  blackberry  or  dewberry,  and  to 
the  sand  blackberry  of  New  Jersey  and  farther  south,  the  founda- 
tion for  a  greater  diversity  of  excellent  sorts  will  be  laid. 

As  to  cranberries,  already  an  important  staple,  increase  of  size 
and  abundance  of  production  are  all  that  are  to  be  expected.     If 
is  easier  to  bring  about  improvements  in  the  direction  of  sweetness 
than  in  that  of  acidity.     HuckleberriCvS,  also,  have  probably  nearly 
reached  their  perfection  unassisted. 

A  few  wild  fruits  may  be  mentioned  which  manifestly  have  great 
■  capabilities,  that  may  or  may  not  be  developed  in  the  future.  The 
leading  instances  in  my  mind  are  the  persimmon  and  thepapaw, — 
not  the  true  papaw,  of  course,  which  we  have  in  Florida,  but  the 
Asimina  or  western  papaw,  so  called.  Both  i)er.simmons  and 
papaws  are  freely  otfering,  from  spontaneous  seedlings,  incipient 
choicer  varieties  to  be  selected  from  ;  both  fruit  when  only  a  few 
years  old,  thereby  accelerating  the  fixation  of  selected  varieties 
into  races ;  and  both  give  fruits  of  types  wholly  distinct  from  any 
others  we  possess  of  temperate  climates.  He  that  has  not  tasted 
a  kaJci  has  no  conception  of  the  capabilities  of  the  Diosjyf/ros 
genus.  The  custard  apples  of  the  West  Indies  give  some  idea  of 
what  might  be  made  of  our  papaw,  when  ameliorated  by  cultiva- 
tion and  close  selection  from  several  generations.  I  have  under- 
stood that  one  of  the  veteran  poniologists  of  the  country,  Dr. 
Kirtland,  of  Ohio,  a  good  while  ago  initiate*  1  a  course  of  experi- 
ments upon  the  papaw  in  this  regard  ;  it  would  l)e  well  to  know 
with  what  success,  and  whether  the  breeding  and  selection  have 
been  continued  through  successive  generations. 

Our  American  plums,  already'  mentioned,  have  for  many  years 
been  in  some  sort  of  cultivation,  and  have  improved  upon  the  wild 
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forms  :  but  I  suppose  tlu»y  h.ive  not  been  systematically  atteiuled 
to.  Their  extreme  lia!»ility  to  black-knot  and  other  attacks  renilcrs 
them  for  tlie  present  unpromisinjr. 

Finally,  if  pomology  includes  luits,  there  is  a  i)romisinjr  field 
uncultivated.  Our  wild  chestnuts  arc  sweeter  than  those  of  the 
old  world  ;  it  would  be  well  to  try  whether  races  might  not  be 
<levelopod  with  the  nuts  as  large  as  mnrrona  or  Spanish  chestnuts, 
and  without  diminution  of  flavor.  If  we  were  not  too  easily  sat- 
isfied  with  a  mere  choice  among  spontaneous  hickory  nuts,  we 
might  have  much  better  and  thinner  sheUcd  ones.  Varying  as 
they  do  excessively  in  the  thickness  of  the  shell  and  in  the  size 
and  flavor  of  the  kernel,  they  are  inviting  your  attention,  and 
l)romising  to  reward  your  care.  The  pecan  is  waiting  to  have  the 
bitter  matter  between  the  shell  and  the  kernel  bred  t^ut  ;  the  but- 
ternuts and  black  walnuts  to  have  their  excess  of  oil  turned  into 
Airinaceous  and  sugary  matter,  and  their  shells  thinned  and 
smoothed  by  continued  good  breeding;  when  they  will  much  sur- 
pass the  Kuropean  walnut. 

All  this  re(iuires  time,  almost  unlimited  time  ;  but  it  is  not  for 
those  who  are  enjoying  the  fruits  which  it  lias  taken  thousands  of 
years  to  perfect,  to  refrain  from  the  good  work  which  is  to  increase 
the  e.ijoyments  of  far  future  generations. — Asa  CIkay,  in  Jlorti- 
c  'It n I  hi. 

ZOOLOGY. 

CAFTi.nn  OF  A  GifiANTic  Squid  at  NKWiorNDLANi).  —  We  print 
the  following  letter  from  Mr.  Murray,  of  the  Canadian  Geological 
Survey,  kindly  forwarded  to  us  by  l'rofe^^sor  Agassiz  shortly  be- 
fon?  his  death  :  — 

St.  John,  Nkavfoindlani),  Nov.  10,  1.S73.   » 

M'l  Iknr  Sir: — The  following  account  of  a  remarkable  marine 
monster,  which  made  its  api>earancc  otf  the  shores  of  this  island, 
and  of  a  severed  arm  or  tentacle  of  .the  same,  now  in  my  posses- 
sion, will  1  dare  .^ay  be  interesting  to  you,  and  aNo  ti>  Prof.  Ag- 
assiz. to  whom  r  should  like  to  oiler  it. 

On  or  about  the  'l')X\\  of  Oetober  last,  while  a  man  by  the  name 
of  Theoi)hilus  Picotwa**  engaged  at  his  usual  occupation  of  fishing, 
oJf  the  eastern  end  of  Great  Bell  Island  in  Conception  Uay,  his 
attention  was  attracted  to  an  object  floating  on  the  surface  of  the 
water,  which  at  a  distance  he  supposed  to  be  a  sail,  or  the  drbn's 
of  some  wreck,  l>ut  which  proved  upon  nearer  inspection  to  be  en- 
dowed with  life.     Picot,  on  observing  that  the  object  was  alive,  to 
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satisfy  his  curiosity  pushed  his  boat  alongside,  and  1  believe 
stnick  at  it  with  an  oar  or  boat-hook,  whereupon  the  creature's  fury 
seemed  to  be  aroused,  and  it  stnick  at  the  bottom  of  the  boat  with 
its  beak,  and  immediately  afterward  threw  its  monstrous  tentacles 
over  the  boat,  which  probably  it  mi<;ht  have  dragj^ed  to  the  bottom 
had  not  ttcot  with  great  presence  of  mind  severed  one  (or  more)  of 
the  tentacles  with  his  axe.  A  part  of  this  tentacle  or  sucking  arm 
I  have  now  in  my  possession,  immersed  in  spirits.  I  send  you  with 
this  letter  a  couple  of  photographs  of  the  snid  tentacle  and  a  few 
of  the  small  denticulated  sucking  cups,  all  of  which  I  hope  will 
reach  you  safely. 

ricot's  description  of  this  great  squid,  cuttle  or  devil-fish  is 
this.  He  represents  the  body  of  the  animal  to  have  been  about 
sixty  feet  long,  and  its  general  diameter  as  not  less  than  five 
feet.  The  -breadth  of  the  tail  he  represents  as  at  least  ten  feet. 
He  states  that  when  the  creature  found  itself  mutilated  it  made  off 
backwards  or  tail  foremost,  after  the  manner  of  squids,  dark- 
ening the  water  over  a  large  space  with  inky  emissions.  The 
enormous  proportions  given  above  might  appear  to  be  exagger- 
ations, were  they  not  to  a  groat  extent  borne  out  by  the  ftagment 
of  the  animal  which  was  severed,  and  of  whicli  the  photograpli  will 
give  you  a  fair  idea.  The  tentacle  measured  on  the  81  st  of  Oc- 
tober, when  I  first  saw  it,  after  it  had  been  several  days  in  strong 
brine  and  shrunk  in  consequence,  seventeen  feet ;  but  was  said  to 
have  measured  nineteen  feet  previously.  When  it  was  first  landed 
at  a  place  called  Portu<xal  Cove,  in  Concei>tion  Bay  and  within  nine 
miles  of  St.  John,  some  six  feet  was  cu^  off  the  inner  end  of  tliis 
arm,  and  Picot  asserts  that  the  original  incision  was  at  least  ten 
feet  from  its  articulation  with  the  body.  Accordingly  the  whole 
length  of  the  said  arm  must  have  been  from  tliirty-three  to 
thirty-five  feet.  The  beak  or  bill  of  the  creature  Picot  de8cril)ed 
as  being  about  the  size  of  a  six  gallon  keg. 

Tlie  Rev.  Mr.  Gabriel  now  residing  at  Portugal  Cove,  but  who 
formerly  resided  at  a  place  called  Lamalein  on  the  south  coast  of 
the  island,  states  that,  in  the  winter  of  ISTOand  1^71,  two  entire 
cuttle  or  devil-fish  were  stranded  on  the  beach  near  that  place, 
which  measured  respectively  fort}-  and  forty-seven  feet. 

The  man  Picot  says  he  saw  the  animal  very  distinctly  ft>r  some 
time  after  it  had  been  nuitiUited,  swimming  stern  foremost  with  its 
tail  above  the  water's  edge,  and  that  its  general  color  was  a  pale 
pinkish,  resembling  that  of  the  common  squid. 

The  following  is  an  exact  coi)y  of  the  memoranda  I  made  on 
first  inspecting  this  remarkable  tentncle  on  the  31st  of  October. 
The  total  length  of  the  fragment  from  the  last  incision  to  the  ex- 
tremity, seventeen  feet.  The  extremity  of  the  arm  or  terminating 
two  and  one-half  feet  is  flattened,  and  SQmewhat  in  shape  like  a 
narrow  paddle,  tapering  toward  the  end  to  a  shari>ish  point.     The 
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thickest  part  of  this  terminal  appcuclagc  is  about  six  incites  in 
cirouni  fore  nee. 

The  inner  fonrteen  and  one-half  feet  is  rounded  in  form,  va- 
ryiuor  in  thickness  from  three  and  one-half  lo  four  inches  in  di- 
ameter, or  about  the  size  of  an  ordinary  man's  wrist.  On  what 
I  shall  call  the  ventral  side  of  this  fourteen  and  one-half  feet, 
there  is  a  set  of  small  tubercles  or  mammillary  processes,  which, 
at  the  end  nearest  the  articulation,  are  about  two  feet  apart,  but 
become  nnich  closer  and  more  numerous  towards  the  ext  remit}'. 
Some  small  valve-like  sucking  denticulated  cups  are  distributed 
along  the  area  near  the  tubercles.  Examples  of  these  you  will 
find  in  the  small  pill-box. 

At  the  extreme  point  of  the  paddle-shaped  extremity,  and  also 
at  its  junction  with  the  rounded  part,  there  is  a  cluster  of  small 

denticulated  sucking  cups, 
each  cluster  containing  from 
iiiXy  to  seventy  individual 
cups.  The  smallest  of  these 
is  not  larger  than  the  head 
of  a  pin.  The  broad  pad- 
dle-like part  between  the 
two  clusters  is  armed  with  a 
double  row,  twelve  in  each, 
of  gigantic  suckers,  without 
teeth,  each  individual  meas- 
uring about  one  and  one- 
fourtli  inches  in  diameter. 

A  section  across  tiie  mi<l- 

dle  i>art  of  the  arm  is  of  the 

following    form,    somewhat 

flattened  (Fig.  M). 

The  whole  tentacle,  as  coiled  up  for  the  photograi>h,  measured 

two  feet,  four  and  one-half  inches  on  the  longer  diameter.     The 

photograph  is  one-fourth  the  natural  size. 

Hoping  I  have  made  myself  intelligible  and  that  I  niay  hear 
from  you  shortly  what  Agassiz  says  about  the  singular  creature, 
lam,  my  dear  sir,  yours  very  truly,  Alkx.  iSIrnuAV.** 

The  following  second  letter  from  Mr.  Murray  to  l^i-of.  Agassiz 
seems  to  refer  to  another  indivi<lual,  but  much  smaller :  — 

''I  send  you  with  this  two  photographs  of  the  creature  in  ques- 
tion, one  being  the  head  and  tentacles,  the  other  the  body.  The 
latter  part  has  unfortunately  been  a  good  deal  mutilated  while 
being  extricated  from  the  net  in  which  it  was  caught.  The  head 
was  cut  olf  and  the  eyes  destroyed,  but  I  hope  you  will  find  the  re- 
mainder sutliciently  well  preserved  for  description  and  restoration. 

My  own  descrii)tive  memoranda  are  as  follows;  —  Caught  at 
Logia   Bay,  near   St.  John,  Newfoundland,  Nov.,  1873.      Total 


a,  dorsal  ri«lp:e;  h,  flanges  of  Uiin  mombrancs; 
c,  Tcntrul  tubercles. 
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length  of  body  seven  feet,  circumference  five  feet,  tail  fan-shaped, 
pointed  at  the  middle  extremity,  and  between  extremes  of  ex- 
tended appendages  measures  ui)\vards  of  two  feet.  Two  tubes  run 
the  whole  length  of  the  body,  one  of  which  contains  the  inky  fluid, 
the  other  water.  The  eyes  of  this  individual  have  been  destroyed, 
but  the  socket  of  one  is  attached  to  the  neck,  the  diameter  of 
wliich  is  four  inches.  In  the  centre  of  the  head,  there  is  a  pow- 
erful beak  of  ])lack  and  orange  color.  In  shape  the  beak  exactly 
resembles  a  parrot's. 

Around  the  head  there  are  eight  large  arms  each  from  six  to 
seven  feet  in  length :  two  of  which  are  nine  inches  in  circumfer- 
ence ;  two  of  eight  inches ;  and  five  of  seven  inches.  These  ten- 
tacles are  coverecl  with  suckers  on  the  lower  side  for  their  whole 
length,  all  denticulnte<l,  about  one  hundred  sucking  cups  upon  each 
arm.  There  are  also  two  lonjr  slender  tentacles,  each  measuring 
twenty-four  feet  in  length,  the  average  circumference  of  the 
rounded  part  of  which  is  under  three  inches.  The  extremities  of 
these  longer  tentacles  are  paddle-shaped,  and  armed  with  about 
eighty  denticulated  suckers.  In  this  case  both  the  greater  and 
the  smaller  suckers  are  armed  with  teelh. 

Photograi)hs  taken  by  Messrs.  Parsons  and  ^IcKenna,  St.  John, 
on  Tuesday,  Dec.  2,  187o.  A  very  respectable  person,  l)y  the  name 
of  Pike,  informs  me  that  he  has  seen  many  of  these  gigantic  squids 
upon  the  coast  of  Labrador ;  and  that  he  measured  the  body  of 
one  eighty  feet  from  beak  to  t:ul.  lie  also  states  that  a  certain 
Mr.  Haddon.  a  school  inspector  of  this  place,  measured  one  ninet}' 
feet.     He  tells  me,  moreover,  that  the  monsters  are  edible. 

The  man  Picot  wlio  produced  the  first  si)ecimen  of  a  tentacle, 
stated  to  Mr.  Harvey  that  he  had  his  boat  alongside  of  the  animal ; 
that  the  boat  was  twenty  feet  long,  and,  as  near  as  he  could  judge, 
it  was  about  one-third  the  entire  length  of  the  creature's  body." 

[We  would  refer  our  readers  to  an  account  of  colossal  cuttle- 
fishes on  p.  87  of  vol.  vii  of  this  journal,  and  the  notice  of  Archi- 
teuthis  dux  found  in  the  North  Atlantic.  Professor  Verrill  of 
Yale  College  writes  us  that  he  has  received  both  jaws  and  two 
suckers  of  the  Newfoundland  cuttle-fish.  The  beak,  he  says,  agrees 
nearly  with  the  figure  of  that  of  A,  dn,r,  on  p.  1)3,  of  vol.  vii,  but 
the  jaws  are  somewhat  larger,  he  thinks.  —  Eds.] 

A  Ntw  (?)  .^Egekian  Maple  Bori:u. —  In  the  description  of  a 
supposed  new  maple  borer  on  page  57  of  the  Jaiuiary  number,  I 
recognize  an  old  ac(iuaintance  which  vies  with  CJwf/sohothris 
femorata  in  killing  the  shade  maples  of  the  Mississii)pi  Vallc}', 
and  which  is  not  un frequently  found  in  the  eastern  states.  I  have 
been  familiar  with  its  work  for  nine  years,  and  it  has  long  been 


124  GEOLor.v. 

known  as  .fjfjpna  acorni  Walkor  (Trochilfum   ace^ni  Clciu.). — 
C.  V.  Riley,  St,  Louis,  Jan.  20,  187-1. 

The  Axatomv  of  WouMvS. — Clapaivde's  elaborate  po8t burnous 
work  witb  llfXeen  platoa,  on  tbe  anatoniy  of  the  sea  worms,  appears 
in  the  ''Mi'moireft  <le  la  Socu'tr  tie  Tbysique  etd'Histoire  Nalurellc 
of  Geneva. 

GEOLOGY. 

The  X.  W.  Wyoming  KxrEDiTioN. — The  summer  of  1873  is 
noted  for  the  number  of  expeditions  wliieh  were  organized  for  the 
purpose  of  explorations  in  the  territories,  and  the  almof>t  uniform 
success  whicli  has  resulted,  from  a  scientitic  point  of  view.  Among 
all  of  these  none  has  i)erhai)s  attracted  so  little  attention  as  the 
small  band  which  quietly  set  out  from  Omaha  on  the  second  day  of 
last  June,  with  the  purpose  of  accomplishing,  with  the  smallest  pos- 
sible appropriation,  what  three  successive  parties,  led  by  the  most 
intrepid  and  daring  explorers  of  tin?  western  country,  had  pro- 
nounced impossible. 

This  expe<lition,  in  a  tour  of  some  eight  or  nine  hundred  miles, 
made  a  careful  topographical,  geological  and  botanical  survey  of  a 
large  portion  of  unexplored  territory  in  N.  W.  Wyoming,  adjacent 
to  the  National  Park,  and  connected  the  whole  with  the  work  of 
previous  explorers  by  a  complete  reconnoi^sance  of  the  park  itself. 
The  principal  geological  results  have  already  been  published  in 
outline^*  and  the  writer  has  prepared  a  paper  for  the  Naturalist, 
relating  more  especially  to  the  features  of  the  Yellowstone  Park, 
I  must  therefore  content  myself,  in  this  place,  with  a  very  brief 
account  of  the  most  imjmrtant  results  of  the  expedition. 

Besides  the  unravelling,  in  a  great  measure,  of  the  complicated 
mountain  system  of  the  great  central  water-shed  of  North  America, 
the  head  waters  of  the  three  great  rivers  which  here  diverge,  as 
from  a  focal  point,!  were  exi»lored  and  mapi)ed,  an<l  several  new 
passes  were  discovered,  through  the  rugged  walls  of  the  Sierra 
Shoshonej  mountains.  After  a  successful  tour  of  the  whole  of  the 
reseiTcd  tract,  during  which  am])le  collections  were  made,  the 
party  ascended  the  valley  of  the  Upper  Y(illowstone  River,  redis- 
covering the  "Two  Ocean  Water"  of  Lewis  and  Clarke,  which  has 

♦Ainerifian  Journjil  of  Science,  Decoinher,  l^i7:5. 
tMI<r<onri.  CulonKlo.  ami  Ctilmnbin  riviTS. 

tName  given  by  Cnpt.  W.  A.  .Jones,  coniin-unler  of  Uic  expoilition,  to  Uie  enow-clad 
walLi  upon  the  c.iet  of  the  Tello\v?tonu  Lake. 
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recently  been  pronouncetl  a  myth.  This  interesting  phenomenon 
is  nothing  more  nor  less  than  a  mountain  stream  which,  flowing 
down  the  mountain  side,  at  its  base  splits  quite  curiously  into  two 
distinct  streams,  one  going  northerly  to  the  Ui)per  Yellowstone 
River,  thence  via  the  Missouri  and  ^lississippi  rivers  to  the  Atlantic 
waters;  the  other,  flowing  southerly,  reaching  the  Pacific -ocean  by 
way  of  Snake  River  and  the  Columbia. 

But  the  greatest  geographical  result,  as  well  as  the  most  im- 
portant for  other  reasons,  was  the  discovery  of  a  pass  through  the 
Wind  River  range  of  mountains,  at  its  northern  limit,  which  ren- 
ders the  park  accessible  from  the  iicad  of  Wind  Kivcr.  This  was 
cue  of  the  main  objects  of  the  expedition,  the  ^^hn2K)s,sibib'ty"  of 
its  forerunners. 

While  it  is  jimpossible  to  give,  in  detail,  liie  work  of  Ihe  several 
depai'tments,  it  may  be  said  tiiat  all  was  accomplished  in  the  most 
thorough  manner,  as  the  reports  will  show  when  completed.  In 
geology,  the  collections  comprise  specimens  from  all  of  the  western 
formations,  from  the  metamorphic  rocks  to  the  most  recent,  in- 
cluding material  of  volcanic  origin  and  from  the  drift,  as  well  as 
geyser  and  hot  spring  deposits  in  quantity.  ^lany  of  the  recent 
products  ai'c  ftdl}'  as  interesting  as  those  of  an  older  date,  and  the 
surface  and  dynamical  geology  of  this  region  presi-nt  a  vast  field 
for  study. 

I  have  dwelt  upon  the  geology,  because  more  specially  interested 
in  that  subject,  but  the  botanical  and  other  results  are  no  less  in- 
teresting. No  zoologist  accompanied  the  expedition  to  collect, 
but  Mr.  J.  I).  Putnam,  assistant  to  Dr.  Pany,  obtained  a  number 
of  insects  besides  atteniling  to  his  regular  duties.  1  also  noted 
the  larger  and  more  common  animals  which  I  observed  from  time 
to  time.  Dr.  Ileisman,  surgeon  to  the  expedition,  collecte^l  speci- 
mens of  the  water  and  many  of  the  deposits  of  the  springs  and 
ge^'sers,  for  analysis. 

For  a  more  extended  account  of  these  explorations  I  must  refer 
to  the  articles  before  mentioned.  —  Tiiko.  B.  Commock,  (Jeuloglat, 

Monkeys  ix  the  Ameuicax  Miockne.  —  Prof.  Cope,  while  inves- 
tigating the  paheontology  of  Colorado  in  connection  with  Ilayden's 
geological  survey  of  the  territuries  during  the  past  season, 
detected  the  remains  of  what  he  states  to  be  a  quadrumanous  mam- 
mal allied  to  the  lemurs.     It  has  been  named  MewtiJu'rium  lemur- 
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inum^  and  was  as  large  as  the  domestic  cat.  The  existence  of 
peculiar  forms  of  lizard,  serpents  and  lemurs  constitutes  points 
>of  resemblance  to  the  P^ocene  fauna  of  Wyoming  not  previously  rec- 
ognized in  our  Miocene  formations. 

The  Genus  Pkotoiiippus. — This  form  of  horse  is  character- 
ized, according  to  Leidy,  h}'  a  peculiarity  of  the  permanent  teeth 
which  belongs  to  tlie  temporary  teeth  of  Kquns.  Prof.  Cope  has 
recently  obtained  nearly  complete  skeletons  of  several  specie^, 
and  fnids  that  like  Uippotheriam  they  have'  three  toes.  He  de- 
scribes a  new  species,  P.  mjnvctua,  in  which  the  legs  are  consider- 
ably longer  and  the  head  relatively  larger  than  in  the  true  horse, 
having  thus  proportions  of  body,  as  well  as  dentition  resembling 
the  colt. 

MICROSCOPY. 

A  New  Foum  of  ^Iickotome. — The  microtome  in  common  use 
consists  essentially  of  a  round  hole  in  which  the  object  is  wedged, 
and  forced  above  the  guitling  surfaces  of  the  instrument  by  a  screw 
acting  beneath.  Various  forms  are  to  be  found  that  dilfer  in  size, 
but  agree  in  principle,  that  of  Beck  being,  perhaps^  as  convenient 
as  any,  though  I  have  used  one  consisting  of  a  disk  furnished 
with  a  graduate<l  series  of  holes  and  revolving  so  that  any  desired 
aperture  could  be  brought  over  the  serew,  which,  for  making  sec- 
tions of  stems  was  much  more  desirable.  Dr.  Hunt  of  Philadel- 
phia has  the  apparatus  sot  in  a  freezing  box,  thus  making  a 
refrigerating  microtome,  and  by  bedding  animal  structures  in  soap, 
whieh  expands  and  fastens  them  more  strongly  than  parafflne  or 
other  compositions  used  for  that  purpo.^e,  it  answers  very  well. 

But  having  occasion  to  cut  a  number  of  plant  tissues,  especially 
fern  stems,  I  found  it  very  desirable  to  have  obli(iue  sections,  to 
show  more  i)erfectly  the  seal ari form  tissue,  and  the  only  way  I 
could  accomplish  this  with  the  ordinary  instrument  was  to  cut  a  • 
<liagonal  crease  in  the  flat  sides  of  a  split  cork,  to  hold  the  stem, 
and,  inserting  the  cork,  cut  the  whole  as  one  piece  and  sort  out 
the  ferns  from  the  cork.  Some  tolerable  sections  were  obtained 
in  this  way,  but  the  results  were  generally  so  unsatisfactory  that 
1  was  led  to  devise  a  new  instrument  capable  of  more  adaptation, 
the  construction  of  which  is  shown  in  the  accompanying  flgure. 
A  and  B  are  guiding  surfaces  (in  my  instrument  of  glass),  fonned 
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Fig.  45. 


on  two  parallelograms  of  metal,  the  outside  of  A  carrying  lips  C 
and  Z>,  the  latter  proVided  with  a  thumbscrew  by  which  it  can  be 
fastened  to  a  table.  The  front  ends  of  A  and  B  in  the  drawing 
are  cut  off  to  show  the  arrangement  of  the  rods  E  and  F  that 
are  firmly  inserted  in  ^1,  but  permit  B  to  slide  freely  on  them. 
They  are  threaded  on  the  outer  ends  and  have  thumbscrews  by 
which  B  can  be  pressed  to  A;  the  thumbscrew  on  JF' not  shown. 
II  \8  &  sleeve  on  F  forming 
one  end  of  thcicurvcd  lever 
6?,  that  has  a  motion  regu- 
lated by  the  screw  /  hanging 
from  the  rod  E. 

To  use  the  instrument  some 
narrow  pieces'  must  be  pro- 
vided equal  in  length  to  the 
depth  of  the  instrument. 
These  pieces  I  call  blanks, 
and  they  may  be  of  rubber, 
paper,  or  wood,  slightly  thick- 
er than  the  stem'  to  be  cut, 
whicJi  stem  should  not  be 
more  than  half  as  long.  A  follower  is  also  required  as  large  as  the 
stem  and  so  long  that  with  the  stem  it  will  reach  from  the  guiding 
surfaces  to  the  k*ver  O^  when  the  latter  is  pressed  down  as  far  as 
/  permits.  Laying  the  instrument  on  its  side  remove  J5,  la}'  the 
stem  on  A^  at  any  desired  angle  to  the  guide,  bring  a  blank  up  to 
it  on  either  side,  insert  the  follower,  replace  7i,  screwing  it  up 
tight,  and  by  the  scr(»w  /,  which  should  be  ver}'  line,  the  lever  G 
forces  the  follower  and  stem  above  the  guides  as  in  the  old  instru- 
ments. For  animal  tissues,  they  are  bedded  in  soap  in  little  paper 
boxes,  and  when  cold  the  mass  is  treated  as  a  stem.  A  vessel 
with  an  inner  lip  to  hold  the  microtome,  and  screw  working 
through  the  bottom,  makes  it  refrigerating.  Longitudinal  sections 
of  wood  are  beautifully  cut,  by  clasping  one  end  a  little  tighter 
than  th«  other,  against  which  the  follower  works,  the  section  thus 
commencing  at  nothing.  Of  course  a  variety  of  followers  and 
blanks  can  ea.sily  be  provided  to  suit  various  cases,  and  a  little 
manual  tact  is  recjuired  but  in  m^'  hands  1  Mnd  it  takes  less  time 
for  manipulation  than  any  other  instrument,  with  a  range  of  work 
before  impossible.. —  Wm.  1L  Skaman,  Unu:nrd  Unicersity, 
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NOTES. 

We  nmke  the  followiiij^  extract  from  Mr.  Milne  Holme's  late 
juUlress  before  the  Ediiiburjijh  (leologieal  Society  :  — 

"In  America  every  state  has  its  state  geoloj^ist,  with  assistants, 
whose  (Uity  it  is  not  merely  to  map  disc  A'eries  by  others,  hnt  to 
make  researches.  A  specimen  <jf  the  work  <lon(»  by  one  of  the 
American  state  geoh)iri^ts,  I  liave  l)ron<j^ht  here  this  evening.  It 
far  exceeds,  in  fulness  of  detail  and  artistic  skill,  anything  which 
I  have  seen  produced  by  our  government  surveyors." 

Bv  the  report  of  the  Director  of  the  New  York  Central  Park 
menagerie,  we  notice  that  the  number  of  animals  on  exhibition 
during  1H7I^  was  eight  hundred  ami  six,  an  increase  of  two  hundre<l 
and  live  over  the  pre\ions  year.  Among  them  arc  a  manatee  luul 
a  tapir,  the  first  of  the  species  ever  imported  to  this  country. 

PnOF.  Asa  (Iray  has  been  app(>inted  one  of  the  Kegents  of  the 
Smithsonian  Institution,  in  place  of  the  late  Prof.  Agassi/.. 

ANSWER   TO  CORRESPONDENT. 

II,  K.  II.,  Mich.  —  Thooaln  pillar  you  .-ont  loriiRMl  a  cocoon  in  the  box  «n<l  dibdof-ed 
,  llic  nnilh.  —  TolijiK  viUolu  Mail. 
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THREE  DIFFERENT  MODES   OF  TEETHING   AMONG 
SELACHIANS.* 

BY   PROFESSOU    LOUIS   AGASSIZ. 

About  two  years  ago  Mr.  Orestes  St.  John  camo  to  the  Mu- 
seum of  Comparative  Zoology  with  a  very  large  collection  of  fossil 
fish  teeth,  with  the  intention  of  identifying  them  and  comparing 
them  with  those  which  we  had  in  our  own  collections.  This  be- 
came an  occasion  for  me  to  look  over  the  materials  we  possess. 
In  former  years  1  had  paid  considerable  attention  to  the  subject 
and  contributed  somewhat  to  the  advancement  of  our  knowl- 
edge in  respect  to  the  peculiarities  of  teeth  among  the  representa- 
tives of  the  class  of  Selachians.  1  soon  found  that  the  progress 
of  paleontology  and  zoology  made  the  present  materials  on  hand 
quite  insufflcient  for  the  task.  It  was  not  known  how  constant 
the  characters  derived  from  the  teeth  among  Selachians  could  be 
considered  to  be,  or,  with  few  exceptions,  what  changes  took 
place  with  age.     So  I  determined  upon  the  voyage  of  the  Hassler 


•This  paper  is  printed  ft-oni  n  report  taken  of  Trofcssor  Agasfiz' coinniuniration 
before  the  **  National,  Aca<leiny  of  Sciences  "  at  itn  meeting  in  Cambridge,  Nov.  20, 18?2. 
It  wa«  the  inleiUiou  of  the  author  to  revl-o  the  repnrt  for  ]iublicatiou  in  the  NATU- 
RALIST. an«l  he  hail  begun  to  do  .-o,  the  flrst  four  pages  of  the  manuscript  having 
been  corrected  during  the  last  two  weeks  that  he  wan  at  hiA  nnl^cun1.  The  paper  can 
tlierefore  be  considered  in  part  ae  one  of  the  latest  cffoit"?  of  the  lamented  author,  and 
it  murt  be  reinembered  that  he  would  undoubtedly  have  uiaile  many  additions  and 
Bome  changes,  had  not  his  fatal  sickness  taken  him  from  the  very  midst  of  his  active 
Libor.".  —  El>«. 
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to  make  the  collecting  of  Selachians  a  principal  object  of  my  at- 
tention, and  to  gather  specimens  in  greater  number  than  is  usu- 
ally the  cai»e  with  animals  of  these  large  dimensions.  I  have 
been  richly  rewarded  for  my  elforts  though  it  has  been  at  the  cost 
of  considerable  labor.  We  now  possess  in  the  Museum  many 
thousand  specimens  of  iSelachiuns.  I  do  not  suppose  there  is  an- 
other collection  covering  so  largely  the  different  stages  of  growth 
of  these  animals.  I  have  examined  these  specimens  one  b}'  one 
and  since  my  return  have  made  a  very  careful  examination  of 
one  species  in  several  families,  in  order  to  have  stanilards  of  com- 
parison based  upon  the  stud}'  of  several  hundred  specimens  for 
each  family. 

The  result  of  this  examination  shows  that  Avhile  in  their  adult 
condition  the  Selachians  present  characters  which  are  very  con- 
stant among  specimens  of  the  same  age,  such  marked  changes 
take  place  among  them  during  their  growth  that  even  genera  have 
been  founded  on  the  difference  of  age.  1  wish  to  show  first, 
that  among  the  adults  we  have  constancy  of  character.  As  an 
example  1  may  take  a  species  of  Odoutaspis  of  which  1  have 
twentj'-five  adult  specimens.  1  have  selected  this  genus  for  spe- 
cial study  on  account  of  its  relations  to  the  fossil  species  of  the 
tertiary  formation.  In  0<lontaspi3  the  front  teeth  are  placed  as 
if  there  were  a  set  of  front  teeth  distinct  from  the  canine  teeth, 
and  back  of  them  molar  teeth  of  a  very  ditferent  size,  all  the 
specimens  exhibiting  the  same  arrangement  and  even  the  same 
number  of  teeth.  This  is  generally  the  case  with  the  sharks 
proper.  But  when  we  compare  specimens  of  different  ^ges  we 
find  in  that  respect  a  greai  deal  of  diiferencc.  There  are  some 
species  in  which  at  an  early  age  the  adult  condition  is  already 
established,  and  where  the  changes  are  onl>'  in  the  size  of  the 
teeth.  There  are  other  genera,  on  the  contrary,  in  which  the 
young  have  fewer  rows,  and  rows  of  different  kinds  of  teeth  from 
those  which  are  developed  at  a  later  day.  As  to  the  manner 
in  which  the  changes  take  place  1  have  noticed  three  essentially 
different  modes  of  teething. 

One  is  the  ordinary  mode  of  development  of  the  teeth  among 
sharks,  in  which  there  is  a  row  of  teeth  standing  erect  along  the 
outer  margin  of  the  jaws,  and  behind  them  as  man}'  rows  of  teeth 
reclining  backwards  as  there  are  erect  teeth  outside.  These  reclin- 
ing teeth  are  in  various  stages  of  growth  ;  so  that  to  the  erect  teeth 
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functionally  used  in  catching  the  prey  there  correspond  three,  four, 
five,  six  or  seven  immature  teeth  placed  one  behind  the  other  in  the 
fold  of  the  gum,  the  youngest  occupying  the  innermost  portion. 
These  teeth  come  into  play  one  after  another  as  the  front  teeth 
drop  off.  This  is  the  mode  of  teething  among  Selachians  with 
which  all  zoologists  are  familiar,  as  it  occurs  among  sharks  gener- 
ally and  among  our  common  skates.  The  jaw  of  our  large  barn- 
door skate,  liaja  ocellata^  for  instance,  exhibits  vertical  rows  of 
teeth  placed  one  behind  the  other,  as  in  the  sharks,  the  innermost 
of  which  are  immature,  while  those  along  the  outer  edgeof  the  jaw 
are  ready  to  drop.  iSome  of  these  teeth  may  be  so  slightl}-  attached 
to  the  gum  that  they  drop  readily,  while  others  are  so  connected  with 
the  jaw  that  they  serve  their  purpose  for  a  longer  time.  Now  in 
Selachians  which  have  this  mode  of  teething  the  teeth  begin  to  show 
themselves  rather  late  in  life.  The  embryos  of  these  sharks  and 
skates  do  not  have  teeth,  and  even  allor  birth  the  young  show  very 
imperfect  or  rudimentary  teeth.  In  some  of  them,  after  being  for 
some  time  in  the  water  and  providing  for  their  own  food,  the  teeth 
are  so  imperfectly  developed  that  no  row  is  visible  along  the  edge 
of  the  jaw ;  but  when  the  teeth  rise  to  the  margin  of  the  jaw  their 
number  is  already'  fixed  and  the  young  teeth  are  formed  in  rows 
behind  those  of  the  outer  series.  From  that  lime  no  other  change 
takes  place  except  that  larger  and  larger  teeth  are  formed  behind 
the  old  ones  as  these  drop  in  succession  ;  and  as  the  old  ones  drop 
the  next  ohlest  come  into  pla^*  and  so  on. 

Ill  Galeocerdo,  a  genus  of  much  interest  to  paleontologists,  the 
teeth  are  very  uniform  in  both  jaws  and  more  nearly  of  the  same 
size  than  in  other  families,  while  the  teefh  which  are  to  replace  the 
old  ones  are  not  much  larger,  thus  showing  that  these  sharks  grow 
very  slowly.  These  facts  are  very  important  with  reference  to 
the  identilication  of  the  fossil  species.  In  younger  specimens  of 
this  genus  there  are  fewer  rows  of  replacement  teeth  and  they  re- 
semble adult  teeth  much  less  than  they  <lo  here.  As  the  jaw  en- 
larges with  age,  the  new  sets  of  teeth  enlarge  also,  and  in  that 
manner  the  whole  mai*gin  is  alwa^'s  occupied  b}'  teeth. 

In  Cestracion,  on  the  contrary  (and  under  this  name  I  designate 
the  Port  Jackson  shark  and  not  the  hammer-heads),  we  have  a 
totally  different  mode  of  teething,  the  knowledge  of  which  is  es- 
sential to  a  correct  appreciation  of  the  zoological  value  of  a  vast 
number  of  fossil  tefeth  characteristic  of  the  older  and  middle  ge- 
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ological  forraationa.  I  have  been  fortunate  atiough  to  soeure  a 
large*  number  of  sjiuci metis  of  tUc  Cestraoion  living  along  the 
coasts  of  Califoniia,  iVru  atiri  the  Gahijui^us  IslandB.  I  have 
those  of  Aubtralia  also  in  various  staj^Gii  of  growth,  ho  that  1  could 
ascertaiu  the  iiiotle  of  dentition  of  the  genu«  by  a  comimrisoti  of 
different  species.  In  the  adullr  as  is  well  Icnown,  the  front  tcotU 
are  pointed,  while  the  Uiteral  teeth  are  grinders,  and  there  are 
grinders  with  l!at  t^urfiaefi  and  griudei***  of  different  formi*^  Isi  the 
middle  of  the  jaw  and  beliind.  What  is  partitMihirly  charai^teriMJe 
of  these  Gshea  is  that  the  teetii  rest  n|ion  the  surface  of  thejaw^ 
fonniug  flat  expanses  for  chewing,  and  that  many  teeth  are  at  work 
at  the  same  time  ;  also  that  the  inner  part  only  of  the  rows  la  in 
progress  of  furnuiliun.  while  a  j^rt'iit  many  mws   m-l    nl  tbo  snin*^ 

time. 

In  this  conditioD,  the  geniiti  Uestracion  han  Ijoen  ilei^unbeil, 
and  it  b  generally  unders^tood  that  what  dislinguishes  it  19  the 
prcaence  of  these  dill^reut  kinds  of  teeth ;  but  when  I  bad  an  op- 
portunity to  examine  the  younger  onet§,  I  fount  I  that  there  wens 
none  of  those  peculiar  teeth  in  the  back  part  of  the  jaw*  Young 
that  swim  about  in  search  of  prey  exhibit  only  the  eouii:^!  tcelh  Hi 
the  anterior  part  of  the  jaw  and  have  none  of  the  teeth  with  llal 
surfaces  at  the  hinder  part  nf  the  jaw.  What  is  still  more  stf Iking 
is  that  these  !>ont  teeth,  eorresponding  to  the  front  teeth  of  Uie 
adult,  have  not  single  points  as  in  the  adult  but  two  lateral  pronga. 
The  teeth  which  are  behind  arc  gradually  reduced  to  three 
prongs,  and  finally  only  one  (irong  with  a  little  hook  on  the  aide, 
and  in  very  old  specimens  even  these  little  prongs  at  the  side  iiro 
wanting;  so  that  yon  have  a  succession  of  different  teeth  ro- 
aulting  from  the  gradual  chaoge  in  the  teeth  of  the  same  seiiea. 
The  llrst  teeth  of  the  young  have  ,tl»ts  complicated  eharaelor 
which  is  maintained  through  successive  droppings  before  the  teeth 
of  another  character  come  io.  These  remain  for  a  time  again 
until  a  third  type  of  teeth  is  brought  in.  As  these  chiuiges  go  on 
in  the  front  we  find  that  row  after  row  is  added  behind,  so  tliat 
the  number  of  rows  covering  the  surface  of  the  jaw  is  gradually 
lucreased* 

We  see  in  this  a  different  arrangement  from  the  other  aharks, 
in  which  the  total  niunber  of  teeth  in  the  jaw  is  early  <■■  -d 

and  remains  the  same  for  life,  while  here  the  numbM  va 

Increases  and  the  rows  forming  behind  have  a  totally  differt*iit 
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character  from  those  in  front.  The  front  teeth  in  these  rows  con- 
stantly drop  and  give  place  to  others.  This  implies  a  functional 
differentiation  which  is  marvellous.  Mark  that  every  tooth  that 
replaces  another  has  a  different  character  from  the  previous  one. 
We  have  here  opportunities  for  variation,  for  changes,  for  trans- 
mutation, to  an  extent  which  has  not  been  noticed  in  any  other 
family  of  animals  as  far  as  I  know. 

Let  me  here  say  that  from  single  specimens  of  Ccstracions,  ob- 
tained in  different  parts  of  the  world,  have  been  indicated  three 
supposed  genera  based  on  the  conditions  of  the  teeth  at  different 
periods  of  age. 

To  show  that  this  should  not  be  accepted  as  an  unquestion- 
able result,  let  me  say  that  I  have  examined  the  young  of  the 
three  supposed  genera.  They  are  all  provided  with  keeted  molar 
teeth,  while  the  adults  have  the  flat  grinders  supposed  to  be 
chai'acteristic  of  the  Ccstracion  type  alone.  I  am  therefore  satis- 
fied that  it  is  worth  while  to  collect  largely  and  preserve  a  num- 
ber of  specimens,  even  if  they  be  sharks  and  skates  and  occupy  a 
great  deal  of  room,  in  order  to  learn  their  historj-,  which  has 
shown  of  just  what  importance  has  been  the  identification  of  teeth 
among  fossils.  Thus  sharks  drop  their  teeth  and  scatter  them 
along  the  bed  of  the  ocean  iii'  great  numbers,  probably  ten  or 
twenty  times  as  many  as  they  have  at  one  time  while  living,  so 
that  it  is  not  to  be  wondered  at  that  we  so  frequently  find  in  col- 
lections of  fossils  loose  teeth  of  sharks,  and  that  we  so  rarely  find 
the  jaws  of  sharks  with  teeth  in  their  places. 

Of  course  in  those  species,  in  which 'the  teeth  are  isolated  and 
do  not  support  one  another,  we  should  hardly  ever  expect  to 
find  them  fossil  in  position  ;  while  those  which  are  pressed  upon 
one  another  may  be  found  in  the  fossil  state,  and  that  occurs 
again  and  again,  and  among  the  fossil  fishes  there  are  a  num- 
ber of  sharks  in  which  jaws  with  teeth  arranged  in  rows  are 
represented. 

There  is  a  third  mode  of*  teething  us  dilFcront  from  the  other 
two  as  these  two  are  different  from  one  another.  It  occurs  in  the 
famil}^  of  Myliobatidaj  among  the  skates.  In  Myliobatis,  as  gen- 
erally known  in  the  mature  condition,  we  have  a  middle  row  of 
broad  and  short  teeth  ;  along  the  margin  are  a  number  of  rows  of 
smaller  teeth,  and  it  is  known  that  in  front  these  teeth  drop  and 
are  replaced  from  behind.     For  a  long  time  I  could  not  under- 
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sUind  how  teeth  of  a  large  size  could  follow  the  teeth  of  very 
small  dimensions  which  exist  in  tlio  young.  In  the  teeth  of  the 
young  taken  from  the  mother,  embryos  therefore,  and  not  young 
in  the  ordinary  sense,  the  whole  width  of  the  dentary  portion  of 
the  jaw  is  not  half  the  width  of  the  central  tooth  of  an  adult,  but 
on  careful  examination  it  will  be  seen  that  the  hind  part  of  these 
teeth  is  not  as  broad  as  the  front  part.  They  form  in  fact  cones, 
and  of  course  a  cone  long  enough  will  bring  to  the  front  part  very 
small  teeth.  Teeth  as  small  as  a  pin's  head  are  actually  found  in 
the  jaw.  I  have  examined  a  number  of  jaws  of  Myliobatis,  all  of 
which  show  that  fifty  times  as  many  toelh  must  have  been 
dropped  as  remain  in  the  ja\v.  The  teeth  are  not  pushed  side- 
wise  :  they  are  pushed  forward.  This  occurs  in  Myliobatis,  where 
we  have  a  number  of  teeth  varying  from  a  single  one  in  the  centre 
of  the  jaw,  to  four  rows  on  each  side  and  a  middle  row  in  addi- 
tion, all  of  which  progress  from  behind  forward.  In  the  genus 
-^tobatis  the  teeth  are  conical,  the  front  part  beiirg  much  nar- 
rower than  the  hind  part. 

The  introduction  of  the  new  kind  of  teeth  is  a  complicated  thing 
to  explain,  and  to  state  the  changes  which  they  undergo  by  age 
would  occupy  too  much  time.  Let  me  say  onh',  that  besides  these 
principal  modes  of  teething  we  have  some  mollifications  of  them 
which  are  characteristic  of  particular  families.  In  the  ordinary* 
skates  (Uaja)  the  rows  of  teeth  are  disconnected  from  one  another 
and  run  from  the  margin  inwanl  in  unbroken  continuity.  In  the 
sting-rays  (Trygon)  and  all  the  representatives  of  that  family, 
they  cover  the  jaw  closely  and  are  quincuncially  arranged.  That 
is,  while  in  the  common  skates  the  rows  are  nearl}'  straight,  in  the 
sting-rays  there  are  border  rows  and  between  them  other  rows,  so 
that  the  whole  surface  of  the  jaw  is  covered  with  teeth.  It  is  as 
if  the  teeth  of  the  connnon  skate  had  been  brought  together  and 
crowded,  so  that  one  row  was  pressed  into  the  space  of  another; 
the  teeth  do  not  drop  singly  but  are  brought  forward  like  a  pave- 
ment, the  margin  of  which  is  gradually  dropi)ing. 

There  is  another  modification  characteristic  of  the  dog-fish 
(Acanthias)  in  which  the  teeth  of*  the  successive  rows  overlap  one 
another  from  the  side ;  not  uniformly  from  both  sides  but  from 
one  side ;  so  that  one  tooth  overlaps  the  other  tooth,  and  so  on, 
as  if  they  had  been  squeezed  from  the  side  and  made  to  pass  over 
the  next  tooth  in  that  way. 
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If  from  the  liviDg  sharks  wc  pass  to  the  fossils,  we  have  still 
other  modes  of  teething.  We  find  in  some  of  them  instead  of 
distinct  teeth  plates  covering  the  jaw,  only  three  plates  on  each 
half  of  each  jaw.  These  plates  are  conical ;  that  is,  pointed 
along  the  margin  and  broader  inward.  The  teeth  increase  by 
curving  the  point  over  the  jnw  while  the  inner  margin  Is  gradually 
enlarging.  The  triangular  pointing  of  the  teeth  accounts  for  the 
increased  dimensions  of  the  teeth  from  the  3'oung  to  the  adult. 

We  have  one  further  step  where  the  -teeth,  instead  of  being 
onl}'  laid  down  on  the  surface  of  the  jaw,  are  actually  incorporated 
with  it,  so  soldered  with  it  that  between  the  jaw  and  teeth  there  is 
hardly  any  difference  recognizable. 


THE  WILD  GAITLE  OF  SCOTLAND,  OR  WHITE 
FOREST  BREED. 

•  BY     E.    LEWIS     STUKTEVANT. 

According  to  our  best  authorities  two  forms  of  the  ox  tribe, 
the  genus  Bos,  existed  in  Scotland  at  an  early  period,  Bos  primi- 
genius  and  B,  lonrjifro))s  of  Owen.  The  former  was  of  large  size, 
and  according  to  all  accounts  tlie  color  was  black  ;  it  had  white 
horns  with  long  black  points,  the  hide  was  covered  with  hair 
shorter  and  smoother  than  in  the  tame  ox,  but  on  the  forehead 
long  and  curly.  From  the  skeletons  preserved  in  our  museums 
the  length  of  this  gigantic  ox  must  have  been  from  eleven  and 
one-half  to  twelve  feet,  and  the  height  at  tlie  shoulders  about  six 
or  six  and  one-half  feet.*  Darwin  remarks  that  the  Pembroke 
race  in  England  closely  resembles  this  ox  in  essential  structure, 
and  that  the  cattle  at  present  existing  in  the  Chillingham  Tark 
are  degenerate  descendants  of  this  breed. f  Bos  lontjifrons,  on 
the  contrary,  is  described  as  a  distinct  species,  of  small  size,  short 
body  and  fine  legs.  It  was  domesticated  in  England  during  the 
Roman  period. J  Professor  Owen  thinks  it  probable  that  the 
Welsh  and  Highland  cattle  were  descended  from  this  species.  § 

*  NilsMon,  Annals  an.l  Ma?:,  of  Nat.  Hi-t..  Ii«i0,  iv,  2r>8. 
t  Animals  and  Plants  iukUm*  I)(>mu^ti('ation,  i,  103. 
X  Briti.sh  rieUtocone  Mamnialia.  p.  xv. 
§  Animals  and  riants  under  Dom.,  i,  101. 
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A  continuous  range  of  enormous  forests  covered  the  whole  extent 
of  the  country  in  prehistoric  times,  wliile  the  gigantic  and  fierce 
cattle  roamed  throu<;h  the  chase,*  and  fed  on  the  tender  branches 
and  buds,  the  catkins  of  birch,  hazel,  sallow,  and  other  species  of 
willow,t  resembling  in  this  matter  of  feeding  the  moose  of  the 
Canadian  forests.  \\c  have  reason  to  suppose  that  the  ancient 
islanders  introduced  the  rudiments  of  a  pastoral  life,  while  yet 
living  in  pits  ineovered  with  boughs  and  skins, J  yet  no  evi- 
dence leads  to  the  conclusion  that  the  native  BritouH  had  do- 
mesticated the  great  oxen  of  the  countr}-,  although  undoubtedly 
they  formed  a  source  of  food.§  In  Switzerland,  on  the  contrary, 
the  lake  dwellers  had  succeeded  in  taming  those  formidable 
brutes.  H 

We  have  it  stated  by  Darwin,  that  Bos  priniigenhis  existed  as  a 
wild  animal  in  Cic»ar*s  time.f  There  is  a  record  of  white  cattle  in 
the  tenth  centur}-,  resembling  those  in  the  Scottish  parks,  exist- 
ing in  Wales,  where  they  were  more  valued  than  black  cattle.** 
Boethius,  in  152G,  mentions  them  as  then  existing  near  Stirling. 
"  At  this  toun  began  the  grit  wod  of  Calidon.  This  wud  of  C-ali- 
don  ran  fra  Striveling  throw  Menteilh  and  Stratherne  to  Atholl  and 
Lochquabir,  as  PtOlomc  writtis  in  his  first  table.  In  this  wod  wes 
sum  time  quhit  bullis,  with  crisp  and  curland  mane,  like  feirs  lio- 
nis,  and  tiioucht  thay  semlt  meek  and  tame  in  the  remanent  figure 
of  thair  bodyis,  thay  wer  mair  wild  than  ony  utliir  beistis,  and  had 
sic  hatrent  aganis  the  societe  and  cumpany  of  men  that  thay  come 
nevir  in  the  wodis.  nor  Icsuris  (pihair  thay  fand  ony  feit  or  haind 
thairof,  any  mony  dayis  eftir,  thay  eit  nocht  of  the  herbis  that  wer 
twichit  or  handillit  be  men.  Thir  bullis  wer  sa  wild,  that  thay 
wer  nevir  tane  but  slight  and  crafty  laubour,  and  sa  impacient  that 
eftir  thair  taking  they  deit  for  importable  doloure.  Alse  sone  as 
ony  man  invadit  thir  bullis,  they  ruschit  with  so  terrible  preis  on 
him,  that  they  dang  him  to  the  eird,  takan»l  na  feir  of  houndis, 
scharp  lancis,  nor  utliir  maist  penotrive  wapinnis."  ''And  thoucht 
thir  bullis  were  bred  in  sindry  boundis  of  the  Calidon  wod,  now, 
be  continwal  hunting  and  lust  of  insolent  men,  thay  are  distroyit 
in  all  partis  of  Scotland,  and  nane  of  thaim  left  bot  allanerlie  in 


•  Prehi!»tc)ric  ScoUand.  Wil^on'ri.     fXiI^son,  An.  &  Mag.  of  Nat.  Ili.st.,  1*4»,  iv,  V»i. 

X  Proliistorio  Sirotlnnd,  I,  -JO**.       §  Prehistoric  Scotlaml,  i,  31. 

II  Lycirs  Antiq.  of  Man.    Phila.,  1803.  p.  34. 

IT  Animals  and  Plantt)  under  Domestication,  i,  104.       **  Low*8  Animald,  239. 
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Camarnauld."*  In  a  remarkable  document,  written  about  1570,  the 
writer  complains  of  the  aggressions  of  the  King's  party  in  the  de- 
struction of  the  deer  in  the  forest  of  Cumbernauld,  **and  the  quhit 
ky  and  bullis  of  the  said  forest,  to  tlie  gryt  destructione  of  policie 
and  hinder  of  the  commonweill.  For  that  kynd  of  ky  and  bullis  he 
bein  kepit  thir  money  zeiris  in  the  said  forest,  and  the  like  was 
not  mantenit  in  ony  vther  partis  of  the  lie  of  Albion. "f  ^^  1598, 
John  Leslie,  Bishop  of  Ross,  speaks  of  the  wild  ox  occurring  in 
the  woods  of  Scotland,  of  a  white  color,  with  a  thick  maue,  resem- 
bliTjg  a  lion*F,  and  wild  and  savage.  He  says  that  it  had  formerly 
abounded  in  the  Sylva  Caledonia,  but  was  then  only  to  be  found  at 
Stirling,  Cumbernauld,  and  Kincardine.  |  Sandford,  in  his  nian- 
ascript  history  of  Cumberland,  dated  1675,  says  around  Naworth 
formerly  were  "  pleasant  woods  and  gardens  ;  ground  full  of  fal- 
.  low  dear,  ticding  on  all  somer-tyme ;  brawe  venison  pasties,  and 
great  store  of  reid  dear  on  the  mountains  ;  and  white  wild  cattle, 
with  black  ears,  only  on  the  nioores."  §  We  find  them  referred  to 
by  Bewick  in  1770,  and  in  1781  Pennant  speaks  of  them  as  retain- 
ing their  white  color,  but  as  having  lost  their  manes.  ||  Conrad 
Gesner  describes  them  as  "white  oxen,  maned  about  the  neck 

like  a  lion This  beast  is  so  hateful  and  fearful  of  mankind, 

that  it  will  not  feed  of  that  grasse  or  those  hearbes  whereof  he 
savoureth  a  man  hath  touche<l  —  no,  not  for  many  days  together ; 
and  if,  by  art  or  policy,  they  happen  to  be  taken  alive,  they  will 
die  with  very  sudden  grief.  If  thc}^  meet  a  man,  presently  they 
make  force  at  him,  fearing  neither  dogs,  spears,  nor  other  weap- 
ons." (16th  century  ;  quoted  from  Scherer's  Rural  Life,  p.  627.) 
''Here  (Cadzow  Castle),  so  late  as  the  year  1760,  were  a  few 
of  those  white  cattle  with  black  or  brown  ears  and  muzzles,  once 
so  common  in  Scotland.  Their  shyness  and  ferocity  of  temper 
rendered  them  troublesome  and  of  little  use,  thc}^  were  therefore 
exterminated  in  the  year  above  mentioned."  (The  History  of 
the  City  of  Glasgow,  etc.,  l>y  James  Dcnholm  Glasgow,  1798, 
p.  252.) 

•Hector  Bosce,  boru  in  1470.  lli-t.  Scotorum,  pub.  at  rariy,  1520,  cd.  of  1571,  fol.  6, 
line  63,  occurs  the  passage  quoted  in  An.  &  Mag.  of  Nat.  Ili.st.,  1839,  ii,  281,  and  Low's 
AnimnU,  234. 

t  Illustrations  of  Scottish  lli-'tory,  preserved  fVom  manuscripts  by  Sir  John  Graham 
Dalyell,  Bart.,  quoted  in  Low'k  Animalfi,  p.  2:15. 

X  Leslie.    De  Origine'Moribus  et  Rebus  tiesti.s  Scotorum.  Rome,  1598,  ed.  of  1075, 18, 
quoted  in  An.  &  Mag.  of  Nat.  Hidt.,  ia39,  ii,  28-2.    Also  In  Low's  Animals,  234. 
(Jour.  B.  A.  S.,  1852,  xiii,  249.       ||  Quadrupeds,  16.     • 
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About  1800  thoy  arc  spoken  of  as  invariably  white,  with  the  ears 
internally,  and  externally  about  one-third  down,  red  ;  horns  white, 
tipped  with  black,  and  the  muzzles  black.*  In  1^36,  we  begin  to 
get  more  particular  descriptions.  Color  invariably  white,  imizzle 
black,  the  whole  of  the  inside  of  the  oar,  and  about  one-third  of  the 
outside,  from  the  tip  downward,  rod.  The  horns  are  very  fine,  white 
with  black  tips ;  and  the  head  and  legs  are  slender  and  elegant.f 
The  P^arl  of  Tankerville,  the  proprietor  of  Chillinpjham  park,  de- 
scribes them  in  1839.  In  form  thoy  are  beautifully  shapcil,  with 
short  lcji;s,  straight  back,  horns  of  a  very  fine  texture,  as  also  their 
-skin  so  that  some  of  the  bulls  ui)pear  of  a  croam  color.|  In  1845, 
Low  saj's  that  the  eyelashes  and  tips  of  the  horns  are  black,  the 
muzzle  brown,  the  inside  and  a  portion  of  the  external  parts  of  the 
ears  are  reddish-brown,  and  all  tlie  rest  of  the  animal  white.  The 
bulls  have  merely  the  rudiments  of  manes,  consisting  of  a  ridge  of 
coarse  hair  upon  the  nock.  §  In  1852,  AVilliam  Dickinson  says 
that  their  bodies  are  pale  cream  color,thc  ear  tips  rod  and  the 
muzzle  black.  II  In  18G8,  Darwin  describes  them  as  white  with 
the  inside  of  the  ears  reddish-brown,  eyes  rimmed  with  black, 
muzzle  brown,  hoofs  black,  and  horns  white  tipped  with  black.^ 
Youatt  mentions  the  existence  of  a  mane  on  some  of  the  bulls,  one 
and  one-half  or  two  inches  in  length.** 

As  a  wild  race  we  hear  of  their  occun*once  at  rare  intervals.  In 
the  time  of  Edward  the  Confessor  (1042),  we  are  told  by  one  of 
the  ablnjts  of  St.  Albans  that  wild  bulls  abounded  near  London,tt 
and  Fitz-Stephen  writing  about  1174,  speaks  likewise  of  their 
occurrence  in  these  woods. J}  In  1760,  wild  white  cattle  were  just 
extinct  in  the  central  Highlands. §§  In  15D8,  their  occurrence  in 
Scotland  was  confined  to  but  a  few  localities. ||||  AVe  are  thus  par- 
ticular in  tracing  the  accounts  of  this  brood,  as  AVilson  maintains 
that  no  suflicient  evidence  has  ever  boon  brought  forward  to  prove 
that  these  cattle  are  entitled  to  the  character  of  an  aboriginal 
breed.H'J  Of  the  remnants  of  this  ancient  race,  we  have  two 
herds,  at  least,  existing  at  the  present  time,  and  records  of  others 
whose  extinctiou'has  'been   comparatively  recent.     The   general 


♦  Coniploto  Grazier,  p.  i.       f  N:itunilist8'  Lib..  J.arUine,  iv,  202. 

t  An.  &  Mag.  of  Nat.  Hist.,  18;J9,  ii,  277.       §  Low's  Animals.  237. 

llJoiir.  U.  A.  S.,  18r)'3,  xiil.2t9.       H  An.  &  VI.  unflcT  Dom.,  107. 

♦♦  Youatt  *  Martin  on  CatUe,  12.        ft  An.  &  Mag.  Nat.  Ui:jt.,  Ut  eer.,  iii,  3r»6. 

XX  An.  &  .Mag.  Nat.  Hist.,  1841),  iv,  423.       §§  Traua.  U.  &  Ag.  Soc,  -Ith  scriea,  v,  294. 

nil  Low's  Animals,  234.     HU  £nc.  Brit.,  xiv,  214. 
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descriptions  of  white  with  colored  ears  apply  to  all,  yet  each  herd 
has  Imd  its  distinctive  features,  and  we  lind  evidence  of  a  constant 
tendency  to  variation,  only  repressed  by  a  rigorous  selection. 

Chillingham  castle,  the  seat  of  the  Earl  of  Tankerville,  is  situ- 
ated in  Northumberland  County,  England,  and  formerly  occupied 
one  end  of  the  Caledonian  forest,  which  in  former  times  extended 
from  sea  to  sea.  The  wild  cattle  have  been  preserved  in  this  park 
with  care,  and  kept  free  from  intermixture  with  other  breeds.  They 
have  been  extensively  inbred  from  necessity,  *'  and  are  accordingly 
much  subject  to  rash,  a  complaint  common  to  animals  bred  in  and 
in."  We  find  it  recorded  that  the  stock  at  ( ■hillingham  was  at  one 
time  left  without  a  bull,  from  accident  and  sterility.  Fortunately 
one  of  the  cows  had  a  bull  calf,  and  the  stock  was  preserved.* 
In  color,  they  are  invariably  whitef  or  white, J  or  pale  cream  color§ 
or  creamy  white. ||  or  white  and  cream  color.f  Their  horns  are 
white  tipped  with  black  ;  their  muzzle  black**  or  brown  ;tt  their 
eyelashes  black  ;J}  their  eyes  rimmed  with  black. §§  Their  ears 
inwardly  and  about  one-third  externally,  red,||||  reddish-brown,f1[ 
or  red  or  brown.***  Their  necks  have  rudimentary  manes,ttt  or 
oftentimes  a  mane  from  one  and  a  half  to  two  inches  long,JJJ  or  no 
manes  but  coarse  hair.§§§  Their  heads  slender, ||||||  backs  straight. 
Legs  short ^f^  and  slender,****  and  the  hoofs  black.fttt 

In  1G75,  as  we  have  seen,  they  are  described  with  black  ears.  J  J  JJ 
In  1770  according  to  Bewick,  some  calves  appeared  with  black 
ears,  but  these  were  destroyed,  and  black  ears  had  not  since  reap- 
peared.§§§§  Since  1855  about  a  dozen  calves  have  been  boru  with 
brown  or  blue  spots  on  their  cheeks  or  necks,  but  these,  with  any 

♦Eail  of  Tankerville,  Aniiald  und  Ma{?.  of  Nat.  Hist.,  183U,  ii,  2H.  Nat.  Lib.,  Jar- 
dine,  iv, '207,  note. 

t  Nat.  Lib.,  .Jaidine,  iv,  202,  note.        X  Darvvin,  An.  &  PI.,  under  Dom.,  i,  107. 

§  Ilindmar.-h,  An.  &  Maf^.  Nat.  Ili6t.,  1839,  ii,  ^Tl*.  Dickinbon,  Jour.  tt.  A.  S.  of  Eng., 
1852,  249. 

II  Capt.  Davy.  Milk  Journal,  Oct.,  2, 1871.  225. 

IT  Earl  of  Tankerville,  Annal.-?  of  Nat.  Hist.,  1830,  ii,  277. 

♦♦  Dickinson,  Nat.  Lib.,  (.'apt.  Davy,  op.  tit. 

tt  Low,  Darwin,  Earl  of  Tankerville,  op.  cit. 

XX  Low,  Hindniarsli.  op.  cit.       §§  iriixhnar^h,  Dnrwin,  op.  cit. 

Illl  Dickintion,  Nat.  Lib.,  op.  cit.        V,V  Low,  Darwin,  tp.  cit. 

♦••  Earl  of  Tankerville.  Annals  of  Nat.  Hi:«t.,  1K{J).  ii,  277. 

ttf  Low's  Animals,  p.  2;J7.        ttl  Yoiiatt  and  Martin  on  Cattle,  p.  12. 

§§§Earl  of  Tankerville,  An.  of  Nat.  Ilitt.,  l^M^,  ii,  277. 

Illill  Earl  of  Tankerville.  An.  of  Nat.  Hiftt.,  1839,  ii.  28i. 

ITTriTErirl  of  Xankervillo,  An.  of  Nat.  Ili^t.,  IS39,  ii,  277. 

*♦••  Nat.  Lib.,  Jardinc,  iv,  202,  note.       tttt  i>arwin,  An.  A  PI.  nnder  Dom.,i,  107. 

XXXt  Jour.  K.  A.  S.,  1852,  xiii,  219.       §§§§ Darwin,  An.  and  PI.  under  Dom.,  i,  107. 
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other  defective  animals,  were  immediately  destrojed,*  and  Low 
speaks  of  the  tendency  of  the  young  to  be  altogether  black  or 
altogether  white,  or  to  have  black  ears.f  In  Knox's  '^Natural  Ilis- 
tory,"  published  probably'  in  the  earlier  part  of  the  present  century, 
these  cattle  are  said  to  have  lost  their  manes,  but  to  have  retained 
their  color  and  fierceness  ;  to  be  of  a  middle  size,  long  legged,  with 
black  muzzles  and  ears,  and  their  horns  to  be  fine  and  to  have  a 
bold  and  elegant  bend.  The  keeper  of  those  at  Chillingham  said 
that  the  weight  of  the  ox  was  thirty-eight  stone,  of  the  cow  twenty- 
eight.  It  would  thus  seem  as  if  Knox  spoke  from  personal  obser- 
vation (vol.  i,  p.  r)5). 

The  Hamilton  Park  cattle  are  often  referred  to  as  the  cattle  of 
the  Chase  of  Cadzow,  after  the  castle  of  that  name,  the  former 
seat  of  the  dukes  of  Hamilton.  Cadzow  Castle  occui)ies  a  site  on 
the  banks  of  the  Avon  in  Lanarkshire,  at  one  extremity  of  the 
ancient  Caledonian  wood.  Alton,  in  1 8 1 4,  describes  these  cattle  as 
uniformly  of  a  creamy  white  color,  their  muzzles  and  the  greater 
part  of  their  ears  black  or  brown,  and  some  with  a  few  black  spots 
on  their  sides.  A  few  are  without  horns,  but  the  greater  number 
have  handsome  white  ones,  with  black  tips  bent  like  a  new  moon. 
Some  of  the  bulls  have  a  sort  of  mane,  four  or  five  inches  long. 
The  cattle  at  Hamilton  and  Ardrossan  are  not  so  fierce  and  savage 
as  their  ancestors,  but  at  Auchencruive  they  still  retain  much  of 
their  natural  ferocity.  Their  backs  arc  high  and  not  feo  straight  as 
could  be  wished.  Their  chest  is  deep  ,but  narrow,  and  they  have 
much  the  appearance  of  the  ill-fed  native  breed  of  the  cattle  of 
Ayrshire,  Lanarkshire,  etc.,  about  fifty  years  ago. J  In  1845  Low 
describes  them  as  with  the  females  generally  polled, §  and  in  1870 
the  bulls  are  credited  with  black  tipped  horns.  ||  Their  color  is 
given  as  dun  white,^  or  dingy  white,**  their  muzzle  and  hoofs 
black,tt  as  also  the  inside  of  the  ears,tt  and  the  tongue.  J  J  In  the 
''Naturalist's  Library"  we  find  it  stated  that  their  bodies  are  thick 
and  short,  their  limbs  stouter  than  the  Chillingham  breed,  and  their 
heads  much  rounder,  the  inside  of  their  mouths  either  black  or 
spotted  with  black,  and  the  fore  part  of  their  legs,  from  the  knee 
downward,  mottled  with  black.§§     At  one  time  but  thirteen  re- 

♦  Danvin.  Au.  and  PI.  under  Dom.,  i,  107.       f  Low's  Aniinalrt,  238. 

t  Sinclair's  ScoUand,  ill.  41.       §  Low's  Animals,  2:VJ. 

D  G:ird.  Chron.  and  Ag.  Gaz.,  Aug.  C,  1870.       IF  Low,  Nat.  Lib.,  op.  cit. 

♦•Dickinson,  Jour.  R.  A.  S.,  of  Eng.,  IWa,  240.       ft  Low.  Nat.  Lib.,  op.  cit. 

XX  Low's  Animals,  236.       §§  Nut.  Lib.,  Jardine,  iv,202,  note. 
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inained  alive,  thq  survivors  of  the  cattle  plague  of  the  few  years 
previous.  The  bulls  looked  as  if  they  might  fatten  to  eight  hun- 
dred or  eight  hAudred  and  fifty  pounds.  They  had  light  hind 
quarters  but  were  heavy  and  deep  in  front ;  all  had  black  muzzles, 
black  ears,  and  the  older  beasts  black  tips  to  their  horns.*  We 
were  told  that  some  years  ago  the  herd  numbered  eighty  or  ninety, 
but  all  fell  victims  to  the  cattle  plague,  except  thirteen,  of  which 
eleven  altogether  escaped  and  two  recovered.  When  the  plague 
attacked  them,  they  were  driven  individually  between  gradually 
approaching  fences,  leading  to  a  large  and  strong  wagon  sunk  to 
the  ground  level,  and  so  captured,  and  taken  to  separate  abodes, 
where  they  were  confined  until  all  risk  was  passed.  They  have 
now  (in  1870)  increased  to  thirty-seven,  f 

We  have  mention  of  some  hyving  been  kept  at  Ardrossan  and 
Auchencruive,  but  no  further  particulars,  except  that  those  at  the 
latter  place  were  very  fierce. J  They  were  also  ke[)t  at  Bishop- 
Auckland  in  1G;$5.§ 

The  cattle  preserved  at  Drumlanrig,  the  seat  of  the  Duke  of 
Cjueensberry,  are  said  by  Darwin  to  have  become  extinct  in  1780, 
and  are  described  as  with  their  ears,nuizzle  and  orbits  of  the  eyes 
black. (  Pennant  writing  in  1781  speaks  of  them  as  still  existing, 
having  lost  their  manes,  but  of  a  white  color.iT  Dickinson 'states 
that  two  cows  and  a  bull  were  living  in  1821,  but  the  bull  and  one 
of  the  cows  died  that  3'ear.  He  describes  them  as  dun  or  rather 
flea-bitten  white,  polled,  with  black  nuizzles  and  ear  tips,  with 
spotted  legs.**  Low  says  tho}^  were  destroyed  many  years  ago  by 
order  of  the  late  Duke  of  Queensberry. 

The  cattle  at  Gisburne  Park,  in  Craven,  County  of  Yorkshire, 
England,  the  seat  of  Lord  Uibbe^tdale,  are  mentioned,  as  late  as 
1852,  as  being  pure  white  with  brown  or  red  ears  and  noses.ff 
Low  speaks  of  their  being  polled4+  and  Bewick  describes  them 
as  perfectly  white  except  the  inside  of  their  ears  which  are  brown. 
They  are  without  horns,  ver^'  strong  boned  but  not  high.§§  He 
also  states,  as  Darwin  <]Uotes,  that  they  are  sometimes  without 


♦Ganl.  Chron.  ami  Ag.  (i.iz..  Auj?.  fi.  ISTO.    tGanl.  Cliron.  and  A>f.  Gaz.,  Aug.  G.  1870. 
X  Sinclair's  Scotland,  iii,  44.        §  An.  Nat.  lli-t.,  vol.  iii,  >er.  1,  p.  241, 
li  Darwin,  An.  and  PI.  under.  Dorn.,  i,  107.       V,  Quadrupcdi.,  10. 
,•♦  Dickinson,  Jour.  R.  A.  S.  of  Eng.,  IbTri, '24'J. 
ft  Dickinson,  Jour.  K.  A.  S.,  1832,  24U. 
Xt  Low*8  Animals,  23d. 
J  J  Bcwick'd  Quadrupeds,  8th  edit.,  39,  note. 
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dark  mnzzles.*  They  arc  said  to  have  been  originally  brought 
from  Whalley  Abbey,  in  Lancashire,  upon  its  dissolution  in 
1542.t 

The  herd  at  Burton  Constable,  also  in  Yorkshire,  situated  in  the 
district  of  Ilolderness,  all  perished  in  the  mi<idle  of  the  last  cen- 
tury of  an  epidemic  disorder.  They  were  of  large  size,  and  had 
the  ears,  muzzle  and  tip  of  the  tail,  black. J 

At  Chartley  Tark,  in  Stalfonlshire,  England,  the  property  of 
Lord  Ferrers,  Low  states  that  a  herd  exists,  resembling  those  at 
Chillingham,  but  of  larger  size,  and  having  the  muzzles  and  ears 
black.  He  also  adds  that  they  frequently  tend  to  become  entirely 
black.  This  herd  is  very  ancient,  having  existed  in  this  park  from 
time  imme.morial.g 

Wild  cattle,  says  Low.  have  been  or  are  yet  preserved  at  Wol- 
laton  in  Nottinghamshire  and  at  LimoJiall  in  Cheshire,  Englaud,| 
and  Bewick  states  that  the  ears  and  nose  of  all  of  them  are  black.^ 

These  cattle,  in  the  possession  of  ancestral  families,  and  main- 
tained and  protected  in  parks,  undoubtedly  as  a  family  pride,  have 
with  diflieulty  been  preserved  through  the  epidemics  and  casualties 
of  a  few  centuries.  Yet,  despite  the  human  care  and  the  rigorous 
weeding  out  of  blemishes,  we  can  see  they  were  unable  to  retain  in 
their  color  or  form  umch  more  than  a  resemblance.  In  the  Chil- 
lingham cattle  the  muzzle  is  described  as  black  or  brown,  the  ears 
inwardly,  and  in  part  externally,  red,  reddish-brown  and  red  or 
brown.  Their  manes  either  short,  or  rudimentar\',  or  not  existing. 
We  find  black  ears  an<l  blemishes  occurring  at  diU'erent  times.  In 
the  Hamilton  henl  we  liud  them  generally  with  horns  at  an  early 
date,  but  afterwards  the  females  usually  |)olled.  l>lack  spots  on 
sides  and  legs  are  noticed.  They  are  described  as  possessing 
manes  of  from  four  to  live  inches  long,  especially  some  bulls. 
Their  limbs  have  become  stouter  and  their  heads  shorter  than  the 
Chillingham  breed  at  the  other  end  of  the  ancient  wood.  Those 
at  Drumlanrig  have  become  i)olled,  presumably  in  both  sexes.  At 
Gisburne  Park,  the}-  are  not  onl}*  hornless,  but  only  the  inside  of 
their  ears  are  colored,  and  occasionally  they  lose  their  dark  muzzle. 
At  Burton  Constable,  among  their  fertile  pastures,  we  see  an  in- 
crease of  size,  the  etfect  of  the  abundance  of  the  feed,  and  the  ends 

♦An.  Hiul  ri.  umler  Dom.,  i,  108.        t  HewickV  Quailiui»«<lfi,  Mli  eiiit.,  p.  31),  not«. 
X  Low's  Animals.  2.'{8.       §  LowM  Animals,  228.        0  Low  V  Animult),  2.'i8. 
IT  BewickV  Quadrupede,  8th  edit.,  3'J,  note. 


THE  WILD  CATTLE  OF  SCOTLAND.  143 

of  the  tail  have  become  black.     In  Staflbrdshire,  we  observe  the 
tendency  to  become  entirely  black. 

When  even  selection  finds  it  so  dillicult  to  preserve  the  unifor- 
mity of  the  same  herd  for  successive  years,  and  fails  even  more 
glaringly  when  applied  to  ditt'erent  herds  under  varied  circum- 
stances, we  can  hardly  be  justified  in  rejecting  these  white  cattle 
as  the  primitive  or  foundation  stock  of  existing  breeds  of  that 
county  on  account  of  their  color  alone. 

The  wild  state  seems  i)cculiarly  favorable  to  uniformity  of  color- 
ing, as  the  causes  which  have  oporate^l  to  produce  the  result  on  a 
few  act  likewise  u[)on  all,  and  are  constant  in  their  action.  Any 
deviations  from  the  markings  a[)poar  to  become  absorbed  in  the  mul- 
titude, so  as  to  have  little  oi)porlunity  for  preservation.  In  civili- 
zation, on  the  contrary,  we  have  the  element  of  human  will,  a 
highly  complex  and  variable  possession,  which  interrupts  the  appar- 
ent harmony  of  uncultured  nature,  by  rendering  new  combinations 
possible  and  probable.  That  a  slight  interference  with  a  natural 
state  will  produce  variability  of  coloring  is  well  shown  in  an 
account  of  the  cattle  of  Paraguay  by  Azara,  wherein  it  is  stated 
that  the  wiUl  cattle  are  always  a  reddish  pard  color,  and  thus  difl'er 
in  color  from  the  domesticated  breeds.*  AVhen  it  is  considered 
how  little  tameness  is  called  domestication  in  thc^e  regit uis,  it  is 
realized  upon  what  obscure  causes  the  fact  of  color  must  depend. 
Even  in  our  most  ancient  breeds  we  find  variations  of  color,  as  in 
the  Highland,  Galloway  and  Devon. f  The  strongest  single 
argument  in  favor  of  these  white  cattle  being  the  forefathers 
of  our  present  stock,  is  in  the  occasional  cases  o(  reversion,  which 
occur  in  many  of  the  breeds,  and  oftener  in  those  whose  connec- 
tion with  the  wild  breed  seems  probable.  In  the  West  Highland 
breed,  usually  black,  the  white  color  and  the  ear  markings  in  many 
cases  return. J  In  the  Ayrshire  cow  I  have  record  of  tKo  cases  of 
reversion  to  white  with  red  ears,  and  I  can  remark,  after  a  most 
careful  examination  of  Ayrshire  cows,  that  I  have  never  seen  white 
ears,  or  ears  the  tips  of  which  were  other  than  red,  brown  or  black. 
In  shape  we  have  the  dillerences  inherent  to  locality.  Mountain 
breeds  are  apt  to  be  lighter  in  their  hin'dquarters  than  breeds  oc- 
cupying a  plain,  as  we  are  told  by  Low,§  and  it  is  obvious  to  any 
observer  that  serai-domesticated  breeds  are  lighter  in  the  fianks 


•Nat.  Hist,  of  the  Quadrupeds  of  Parat'uay,  Kdinb.,  18^8,  73. 
t  Loxfy  passim.       t  Low'r*  Auimuls,  301.       §  Luw't)  Animals,  305. 
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and  loins,  than  those  breeds  winch  have  been  subjected  to  syf^tc- 
matic  breeding.  In  the  Ayrshire  breed  we  find  the  medium  horn, 
often  the  direction  of  the  curve  and  the  frequent  black  tip  pointing 
to  the  wild  breed,  as  also  the  white  face,  or  starred  forehead,  and  the 
'"rigged"  back  occasionally  or  frequently  recurring,  to  direct  our 
attention  to  the  transition  cattle  between  the  original  stock,  and 
the  recorded  results  of  breeding,  coeval  with  the  advanced  interest 
in  agricultural  pursuits  at  or  about  1800. 

These  cattle  in  their  present  state  are  easily  and  readily  tamed 
and  crosses  with  common  stock  are  occasionally  noted.  Such  with 
the  forest  bull  are  said  by  Bewick  to  invariably  take  the  color 
of  the  father  and  to  retain  some  of  the,  fierceness.*  The  recorded 
instance  of  the  crossing  of  a  cow  of  the  white  breed  by  a  common 
bull  gives  the  color  of  the  progeny  as  after  the  forest  pattern,  but 
with  mottled  legs.f 

When  we  consider  the  small  num])er  of  these  cattle,  and  the 
length  of  time  they  have  been  preserved,  and  how  narrowly  they 
have  escaped  utter  extinction,  it  is  dillicult  to  suppose  that  they 
have  been  retained  in  their  purity  ;  still  less  when  we  consider 
the  disturbances  of  the  times,  the  number  of  cattle  grazing  con- 
tinually in  their  vicinity,  and  the  striking  resemblance  which  is 
often  shown  to  them  bj^  cattle  of  other  breeds.  According  to  Low, 
individuals  were  to  be  met  with  in  1815,  in  the  county  of  Pembroke, 
in  no  ways  distinguishable  from  the  wild  cattle  of  the  Parks.J  and 
Alton  speaks  of  their  resemblance  to  the  common  cattle  of  1750. 
I  have  myself  seen  in  America,  cattle  which  were  pure  white 
with  red  ears,  and  even  polled. 

The  only  explanation  which  1  can  sec  for  the  variations  between 
the  herds  of  forest  cattle  and  the  tendency  towards  variation,* 
which  seems  from  our  accuunt  to  have  l>ecn  ever  strong,  is  that 
these,  as  well  as  the  domestic  cattle  of  those  regions,  are  ollshoots 
from  the  same  original  stock,  the  wild  ox  of  the  past,  but  that 
those  races  we  call  domesticated,  as  the  Ayrshire,  the  Angus,  the 
Galloway,  the  Highland  and  others,  have  been  inlluenced  to  a 
greater  extent  by  the  arts  of  civilization,  the  conscious  or  uncon- 
scious breeding  for  certain  uses,  and  the  ellects  of  crossing,  than 
these  inhabitants  of  the  parks. 

On  this  view  the  White  Forest  Breed  is  a  wild  animal,  a  descend- 


♦  Bewick's  Quadrupcdp.  41,  note. 

t  Iliudmarflh,  Ann.  and  Mag.  of  Sat.  Hi(*t..  law,  ii,  2f0.       t  Animalfi,  29G. 
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Eitf  with  now  and  then  a  bar  aiiiistor,  of  the  wild  breed,  and  the 

Jomesticiitcd  nvres  of  the  connlry  ure  likewise  Ibeir  desceiKlants, 
butwitb  an  iiiicestry  bopelessly  cou filled  and  i ii term isted  by  oat- 
side  crosses  and  influences. 


EXPLORiVTION  OF  THE   GULF  OF  M^UNE  WITH 
THE   DREDGE. 

BT  A.    8*   rACKAKD,    JU.* 


TnotJon  it  was  Uie  origln«I  intention  to  devote  the  month  to 
an  exploration  of  George's  Bank,  it  was  decided  on  account  of 
ihii  **  Uiiche*s  **  deleetive  boilers  to  work  nearer  sbore  and  ex* 
tend  farther  from  land  tlie  work  of  the  U-  S.  Fisli  Commission , 
for  th<i  season  located  in  Casco  Bay  ;  the  dredj^ng  operations  being 
cooducted  under  the  charfjc  of  Professor  Vcrrill.  Tbis  involved  an 
examination  of  certain  nnexplored  portions  of  tUat  great  indenta* 
tion  lying  between  Cape  8able,  Nova  Scotia,  and  Cape  C<kL  nnd 
which  IB  laid  down  on  the  charts  as  the  ^'Gulf  of  Maine.'' 

Throiigli  the  rt*searches  of  Messrs,  Stinipson,  Verrill,  myself 
ad  others  in  the  Bay  of  Fundy^  and  of  Dfs,  Gould,  Wheatland, 
Stimpaon  and  others  in  Massachusetts  Bay,  together  with  the  verj 
III  rxaminatlon  of  Casco  Bay  ami  vicinity  pursne<l  during 

111  iimmer  liy  Frufessors  Baird  and  Vcrrill,  wt?  had  attained  a 

very  complete  knowledge  of  tbc  coast  fauna  of  Now  England 
north  of  Cape  Cod.  Moreover,  the  explorations  of  Geurge*s 
Bank  made  by  Messrs.  Smith,  Harger  and  myBelt  last  year  in  tho 
**Bache,'*  had  given  us  some  idea  of  tlie  nature  of  the  sea  bottom 
therc^  dredging  having  been  carried  on  at  a  deptli  of  four  hundred 
and  thirty-two  fathoms  by  Messrs.  Smith  and  Harger,  and  in  one 
tondred  and  fifty  fathoms  by  mysell\ 

>r   Ex|jt(»ruttoii>i  witU  lUts  I'rtnlKe  on  thM  V*  3»  Const  Survey  Stcifliotir 

the  C^iiirof  Muitc«  liming  ^cpUmUiir.  1§T3,  uRtlei'  the  aiiN)<!Uoii  uf  Prof. 

I.  '1  -Hlunrr,  iiiuilu  lo  the  .Su(»crinU;rHtrnt  of  Uk'  (  if;i'>LSnr%'cy  Ufift 

I  uruf  K^i-iirrJtJ^.     In  till  Un^  work  I  liud  th*.'  invtilUiible  did  of 

^  '^r    fXrurrliMicc  in   dieilgliig,  firul  owi?   (tiucU   to  » ,,iy 

ter  llomiHt  ExyinitlviJ  Oflltf  r  VV.  H.  .Lit^iif)-. 
ifmry,  suul  l>r.  l>l<"k*o».    ^^mplc?  of  boitom 
vn  ii|i  Hi  iitrari>  nvriy  »intt*m,  Lliu  %uiiiik\  wiiliTr  UitUlo  huin^  iiseil.    Fur  Uiullk'uiia' 
all  of  tlii»  «i»pcimett4  I  urn  (nUfbted  to  l*ri;»R*«*or  VcrrfU. 
MAiUtt,  KATUUAUeT,  >'OL.  vm.  IQ 
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It  now  iTrnnineU  to  explore  souic  lokTcslin^  lai.uiiLJt^^  within 
George's  Uauk,  and  at  a  distance  from  lUo  coast.  Tliis  report  pm- 
braces  an  account  of  a  rccouuuitsHauoe  of  Jetrrey'K  Diiuk,  lying 
south  of  ^It.  Desert  I^luiid  ;  Ca^he*!*  Le<lgt%  auuthi^r  i  v.g 

southwest  of  Jeffrey's  Bank;  of  Jeffrey's  Ledge,  a  ixji.  ,  rn 
submarine  prolongation  of  Cape  Ann ;  and  Stellwagen's  Bank,  « 
nortliirrly  extensiun  of  Cape  Cod.  As  internietHate  pouiU*  wire 
iDvestigatcd,  the  series  of  tired giugs  may  lie  regarded  sis  cunduetcd 
along  six  main  Hues,  running  out  easterly  from  the  shoro  between 
Portland  and  Cape  Cod, 

On  the  Hd  of  September,  the  "Bache,**  with  Lient.  Jai]i]e)i  tem- 
porarily in  eommand^  left  Fcak*6  Ishind,  Caseo  Bay,  the  bcfld- 
quarters  of  Professor  Baird  and  his  associates,  and  made  a  Imrhor 
for  the  uight  at  Boothbay.  Early  the  next  morning  we  ran  out 
and  dredged  about  "Monhegan  Falls/*  in  sixty  fathoms,  searching 
with  dredge^  tangle  and  trawl  for  the  arctic  coral  (Pnmnoa  lepa- 
difet^a)^  a  species  of  sea  fan  which  grows  about  three  feet  in 
height.  It  is  occasionally  met  with  in  the  fiords  of  Norway  at  m 
depth  of  three  hundred  fathoms,  while  tlnherracn  have  been  said 
to  llnr.l  it  on  the  ground  known  us  "^Monhegiin  FallUt"  Jind  a  Bpee^ 
men  two  feet  high,  from  George's  Bank,  is  now  in  the  mnsenm  of 
the  Poabody  Academy  '  i'  ^-'.^ -o  o..,.  efforts  to  find  it  were, 
however,  unavailing.' 

Wc  then  ran  out  \o  JuilVvy  »  liank  and  trawled  in  eightv^two 
fathoms,  bringing  up  a  line  Coraatula  {AiUahn  Sarsii)^  a  near  ally 
of  the  crinoids ;  this  was  the  first  specimen  taken  by  the  FUh 
Commission  during  the  summer,    The  disk  of  another  speetmen 

•  Jn  Ktiitione  1,9.3,  4  nml  r»  of  mr  iiotee,  nn<l  »il  frttm  i^Uhln  ten  to  fifteen  niUc«  eoiitlt 

of  Mcmhvpm  l»lantt  (stntion  6  l>eiijg  Itrtccn  niilee  »oi)tbeai*tof  Mrinht^jrnti  iHlAnrr),  tn 

from  flfty-eiglit  to  Fcveut3'two  fiUlioiiiy  tioit  uuiJ,  ^^**'  '  -     -  ,,jii 

kiS'occiirn^a  c'iUier  nt  one  or  noolhrr  Krnllrui,  llv  i  vd 


f.,.t.. 


"I 


I  ^'oihria  conrhjfirffa*  M,  ifpftlinit  VtUT.,  Uvniitdfi  macitialn,  imfihQmn  awpfra,  iiterftarjHs 

l/Mfor,  Jmmolnfpftne  /Imhrinitt,  ChtvtostQne  nrtom*  yicotrni^ha  htmhricalU,   M«idiut§ 

^SaraU,  J^ntsitta  gmcUts,  TtrtlrcUUlea  Strofmi,  MtUmm  erUtattt,  Amttffe  avrieutru^  Am* 

phiciH*    Gunneri^    XfitxioU    Strmatrup^i,   (^ho'totirrmn    nitittuhtm^  /*rfo^ii/«««  n.  ^p., 


a,  Cffianthua  borcatia. 
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was  capUlre^l  on  Ciiahti*g  Ledge  near  JelfVey's  Batilt,  Witli  this 
'  ^tffnphon  gtganieamy  CaUhstoma  orcidentale,  and 
\t\  ypkla.     We  alBo  dredged  ia  deep  browu  mud,  at  a 

depth  of  oue  hundred  and  seven  fathoms,  with  a  temperature  of 

liirt^'^nine  um\  cme-hulf  degrees,  several  Ihjalonenia  lo7\gi.iBimum 
^t  Sara,  hitherto  only  found  on  the  eoivst  of  Norway  in  from  one 
bumlrcd  and  twenty  to  three  hundred  fathoms.    This  had  previ- 

j«ly  been  found  off  Caseo  Buy  by  Prof.  VerrilL     Other  interest 

tig  sponges  occurred,  and  a  rare  sand-star,  OpMoscokx  Qjad<\Un. 
new  to  America,*   and  wiiieh  was   dredged   iiy  Thompson  at  a 

eptli  of  six  hundred  and  forty  fathoms  near  the  Fieroe  Iblaads. 

Everywhere  on  Jeffrey's  Bauk  an<l  Cashe*s  Lfflgc  the  muU  was 
rcddish-browu*  At  noon  of  September  4th  the  sea  became  too 
rough  to  dredge,  and  we  ran  into  a  harbor  at  George's  Ishmd,  north 
of  Monhegan,  for  sl>eUcr,  and  on  the  succeeding  day  returned  to 
l*ortlanrl  for  rei^airs,  On  yeptemher  12th  the  *'Baclie"  left  Port- 
land fur  a  farther  exploration  of  JefiVey's  Bank,  Capt.  Ho^^vell  in 
command,  and  on  the  13th  a  series  of  dredgings  were  made  of 
each  side  of  the  southern  extremity  of  it^  at  di*ptlis  of  sixty, f  one 
hundred  and  live,  and  one  hundred  fathoms  (the  last  point  huh^'y 
Station   17-    Here   the   arctic  sponge,  Ht/alonema  lonffissimuv 

ecnrred),  with  excellent  success,  The  weather  appearing  threat- 
Btiiiig  wo  ran  into  Portsmouth. 

Ott  the  ICth  we  began  to  dredge  on  a  line  extending  fmrnPovts- 

[)uth  to  Cashe's  Ledge';  Stopping  to  dredge  on  either  side  of 
IcflVey's  Ledge,  wc  found  in  a  mud  hole  ninetj^-flve  to  ninety-eight 
fathouisdeep,  14  miles  S.  E.  |  K  of  Boone  Island  Light,  witli  a 
I  tureof  TiT^**  and  41'*{  Vi\mg  Schizuifter  frafjllifi^  a  beautiful 

urc!jin  ;  Mofpadia  oolitica^  a  sea  cucumber  ;  Macoma  mibtt- 

i»lliirc  Alio  oeottrrcd  among  the  trarioA.  Ltanim  tttroifona^  Neiththyn  Inprnt,  K*  <H^ 
ntS  nif/nprs,  num(rri>u«  «pecltnf  ii4  cir  Xothriit  tjjttUnn,  GnnUrtta  mttCttliUi^  Stvj/, 

ANo  llitf  I  'lid:  Stpftonodtninlium  t^itrrum,  Soiphinfirr  puncto»triitt  < 

Mfmpifr't'"'  (  )  ifjU,;fiofi  olK-JTfMj  C  GtmUUt  Totttui  thruciHiformit,  i\  ttfyetn^  U)v 
arryrtium  vitrttim  :  Ami  :ii»()u^  Gi^hltiodiAriiuH,  Schi^anler  frtt^fitU  nnd  CtenodiitcuM 
in. 

klioii  12,  tji'owii  iniitl»  wltli  a  lioUont  (ctopcrAtiirc  of  H*;  hcru  orcurretl  ffftitutium 

Uttht  Sipftonodtninliuin  ritreum^  Scnphnnder  punctottrifUtv,  Prrfptomn  pitp(fr*x€^i, 

WtUoma  ttthufitna,  Crifptodon  ohevu^,  C.  Gouldli,  Attttrie  Un*f  Cffprina  uiuwUo^  Yoiilut 

,  IhtcrffdintH  tfUrtiim  uiu!  MotUotftiin  eorrttffttta, 

t  TlH»  reii*liiijy»»  (it  boUt  therm (*iiK*t«?&  ««<?»!  are  given ;  Uie  low<?ft  tciii|i erst  tun*  being 

ihsit  given  by  ii  new  Cu^cUu-MUlurtbcjrinuiiiclei-  fri>m  Ute  SuiUheoDiiiu  InfitUuUoo  Atxd 

probabljr  nearly  correct. 


llii 


irxmX^RATIOIf  OF  THB  OUT.? 


(fttia  nrnl  Aporrhais  ocddt'ntalis  (Fig*  46),  two  shells  rivMlllnj  in 
size  iinllviduals  dredged  by  me  in  shiillovv  wiiter  in  Laljiii'i*,>r, 
Willi  these  also  occurred  the  remarkable  Cerianthan  bormlUf  Yol^ 


Fiis.  4A. 


Fig*  17. 


ToMb  thmcUtl&nuls. 


Aporrhali  oocidcjitAlln. 
~dia  thracifrformis  (Fig*  47;  this  and  40^52,  from  Goukrs  S' 
of  Maiis.)  and  Hyalonema  lomjismnum.     This  deep  valley,  so  i 
the  shore^  alTorded  the  lowest  temperature  (86i*)  found  during 
the  month*!?  work, 

The  result  of  the  exploration  on  Cashe's  Ledge  fras  cxtremeiy 
interesting ;  at  de^iihs  varying  fpm  fifty  to  eighty  fathoms  over  a 
hard,  gravelly  bottom  characterized  by  uiuItUudoH  of  AackVi 
lona^  or  sen  potatoes,  the  richest  a5seinl)lngc  of  life  was  foun<i 
we  mot  with  in  the  gulf.    It  waa  a  tare  sight  to  see  the  tangle 
corae  in  over  the  ship's  side  hung  with  that  gor-  '     -  ^    .. 

bright  vi^d  Hippa^lerht  pi 
ing  full^^  eight  inches  across,  witli  lesser 
forms  of  i^teraster  TneVfVrtna,  species  of  Ar- 
chaster  (A,  arcticns  and  A,  Parelii)^  Cri- 
bella,  Asterias,  Anttidon   Sarsii,  and   va^ 
rious  sand-starf?,  a  singular  barnaclr-      - 
8cali)ellum  (*y*  Sfrormi  of  Snrs),  att^ 
Mamma  Miiuio»a.         ^^  hydroids ;  an  enormous  sea  spider  ( . 
phon  fjifjnnfrnm)  ;  Hyas  nraneus^  an  arctic  spider  crab,  and  ,*ot  - 
lodes  nlta  Stni.,  with  beautiful  s|>onge3,  such  as  Tdhya  hiiqnda  and 


Fig.  48, 


^.*'-.-    ^*i 
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Th&^ophom  ibla  Tliumpsou,  dre^lged  by  him  near  the   Shetlauil 

tl«lan'l4  in  from  three  hundred  iiiiil  rurty-fonr  to  fivt*  hundred  and 

fifty  futhumi^  and  remarkubly  boautirul  s[jherical  lornis  throe  or 

four  toolies  in  diameter,  these  latter  appearing  m  the  trawl  with 

,Tealia  and  CeriantJnis  horeaUs  of  Verrlll,  n  large  sea  aneinouo. 

The  excitement  wa^  shared  ia  hy  the  crew,  some  of  whom  vohin- 

iarily  aided   in   the   tedious  work  of  separating  them  fVom  Uie 

strands  of  the  tangle,* 

On  our  way  back  to  Gloiic4?stcr  we  again  dredged  on  caeh  side 
of  Jeffin^y's  Ledge  at  dejiths  of  one  hundred  and  twelve  and 
one  huntlrod  and  eighteen  fathoms ;  at  the  fornier  station  east 
of  Uie  bank  dredging  the  rare  hag  fish,  Myxinp  limoHu  of  Oirard 
(idinitified  by  Mr.  F»  W.  Putnam),  in  soft  nnid  witli  a  boHom 
lomperature  in  both  stations  of  30".  On  the  west  side  of  tbo 
LvAgt*  in  one  hundred  and  eighteen  fathoms  oceiu'red  Schizmf^ 
fmgllh. 

On  the  23d  dredgings  were  made  in  Salem  Harbor  and  oif  Mar- 
bUtheiid.    Two  days,  the  25th  and  2Gth,  were  devoted  to  invcj?! 
gating  tht?  summit  of  Jeffrey's  Ledge  at  a  distance  of  nine  to  ten 
miles  east  of  Cape  Ann.f 

•  Al  fllAtidn  tU  begifining  wUh  n  deiHh  of  nfly-iwo  fhthomu  rrtcky  botUiin  %m\  «1ria- 

'  off  Into  Mitifty  fjUttoni*  gnivoHy  bottoiii.  wlMi  fautl  (inil  nomt  xnmU  tHo  fonoMrfnff 

tlc^  ^f  »ittrrr-<^f  fTiMMitTi*»l  .—  l*tiv,no^nnttm  pHfi<^ie.mn.    Cni^twr*!?!,  //jv«*  ttrttnt^t,  ff. 

'fV|.  t^nmiatu^  OHHHticrtrni»^  C'nri'Hon  f!unft*n(,  tiipix'lui^  ffOrtnii$^ 

i/ri  #p.,  Tritrapi»  tiruii'4tt<f,  PttrumithWu*^  eatttf*hi'actu§,  P.  ptiU 


)iititi  fHtxJiit.  Ftliffrutta  injtera,  VtrmiHa  9tm^Uu  Spirorbi*  /ikiiVw*,  A%  tpt'jftrtmffV' 
iii,  i*h  i^acof.^utrt  harraltM  K  I',  tJartnrnttiHum,  Stttnrrtvt  njtnh,  Admtitf  riruhtht,  Mol- 
nticrinvm  titifhtttim,  yrjttuntia  dfCemCoMtatn,  Xnttraa  fUmmt  Cntli* 

',  ^ftjrt  tniiWiitOf  .\fiit(tmft  Xfihuhm  (.^'i^^  if<},  ^ 
!  \ivr  roiiiiuoii  ^hcn•.    Among  tl»o  Taniotilcs, 

' !».,  Amartrf^lum  fftiifirum^  A,  p'ttWlum  nm  /  >  ^i>''<  itnnm  i,r   i 

'frrn    iitcfritfirin^    tiifnonfti    pniino^a,    7\(hH};prnuj    crrttrit, 

■  huruft},  Fltmtrii  tuliiitt,  fJhcrtpvra  Sl'^nrt,  Cttlcporn  t'ltiti' 

t'it<*ntui  otlic*ir».    Among  F,ch\uotU^mi**  I^ophftthuriti 

i<iS  vnhjorii^  LeptttstefittB  (««*•*■«,  L.  ct^Mptu,  tStfpftfi*** 

fttiifUia^  Sotitnl*r  fUfif'i'tt.  i'HhrHtit  »nn(rtjinnlmtn^  ffippuUrict  phnfffhrntt^  Archnw* 

f-^itf  .4    f***r^fif   f*tt*rn»ter  miUiaritf,  CtenodUcfit  cri^p'ttnt^  Ophtocniiht  htfpfdn, 

tm,  Anti'tion  Sitrtii  j  rtiJi]  nmortd^  i>lhfr  •|»)hK»v«<  Thecophom 

I  /  hiipfdti,  ittotUcti/a  !*p,  iiinl  fffifihnfmn  lont^fA/tmHm. 

I  'i!U  Ti'om  •tlx  t4i  A'ii                 '       cumL  jinti  i               :   <-r 
o  Ami»«m  top  nr  JriT                       ,  hi  from  tv'  -^ 

uii  i^cbbly  UoUoiQ,  lliu  ..,...,, .....  tuure  Uitvrei^i^.'s  - ^^t 
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The  temperature  here  was  between  46"  and  49°  in  about  twenty- 
five  fathoms,  a  dilFerencc  of  about  ten  degrees  from  that  of  the 
bottom  on  each  side  of  this  submarine  elevation.  Both  here  and 
afterward  we  used  two  dredges,  one  ])eing  tlirown  over  from  the 
bows,  tlie  otiier  cast  from  tlie  stern  of  tlie  vessel,  while  the  tangle 
was  put  over  from  her  side.  On  the  27th  we  began  to  run  a  line 
of  dredgings  and  soundings  from  Cape  Ann  to  Cape  Cod,  crossing 
the  middle  of  Stelhvagen's  Bank.  Dredging  in  depths  between 
fifty  and  sixty  fathoms  in  soft  blue  mud  northwest  of  Stelhvagen's 
Bank,  in  the  deepest  portions  of  Massachusetts  Bay,  the  fauna 
was  found  to  closely  resemble  similar  localities  on  each  side  of 
*  Jeffrey's  Ledge,  the  assemblage  not  more  southern  in  character, 
while  the  temperature  of  the  bottom  water  ranged  between  41j** 
and  45**  (two  thermometers  being  used  as  before).  In  one  haul 
of  the  tangle  ninet^'-five  Ctenodiscns  crlspatns^  the  common  pen- 
tagonal starfish  of  muddy  bottoms,  were  brought  up,  with  sev- 
eral very  large  Asterlas  vnlgarifi,  and  several  3'oung  Sohister  endeca 
and  pappom.  Also  a  gigantic  Corymorpha,  a  hydroid  polype  six 
inches  in  height  and  fully  half  an  inch  in  diameter  near  the  base. 
It  seemed  to  be  a  large  specimen  of  C  pendida^  which  we  after- 
wards dredged  abundantly  on  the  bank.  We  found  on  Stellwa- 
gcn's  Bank,  in  twenty-two  to  thirty  fathoms  coarse  sand  (temper- 
ature 481"*  and  501°),  an  abundance  of  Mactra  oralis  (Fig.  49) 
the  hen  clam,  C'/prina  lalandica  (Fig.  oO)  a  shell  resembling  the 
quahaug,  and  Ghjcimeris  nilifpia  (Fig.  T)!),  a  valve  of  Panopcra 
Norverjica  (Fig.  52),  with  fine  si)onges.    The  Cor^'morpha  was  here 


woro  tnkcn  wiUi  dredjrc  and  tanjrlo;  the  more  common  forms  are  not  mentioned:— 
l*j/cnof/onuinpt:lifficum.  Crustacea,  Eupngurun  Kroyeri.  K.pubcscen.f,  HtppolytehorealiB., 
H.  p'llirU^  II.  anilciitti,  II.  Fubricii,  Trltropis  acnlcnta,  Acmniogone  cu>pulata  and 
Ihil muit  porcnttts.  Worm-',  Kunoi  (Erittcdii,  Cn/ptimotu  cilrinn,  Xcni*  pclagica,  X, 
fucdta.  Trophonia  ngpera,  Thelrpua  cinchmatus  abundant,  Amphitrite  cirrata^  Myxieota 
Steciistriipi.  SuIhU  i  zoti'ili;*^  VotumHln  (U'ulifcra,  Protuli  media,  VcrmUia  gfrrufa,  Spt- 
rorhis  lucifhtu,  S.  qu  idnmgnhiris.  Mollusk."*.  Xtptuwa  curtUy  Aporrhnh  orchlmialiB, 
Xutitui  rliuMi,  Tnrritella  acicuht,  Margarita  Gra-nlandica,  etc.,  Calliostoma  cccidcntalit, 
Ilinl'.ia  mrnlii'ftriay  Entalh  strinlita,  Panoprra  Xorvegica.  Myn  tiMncata,  Cyclocardia 
NovaiKjliiE,  Astarte  I'^na,  A.  nivlita,  A.  qtifidrang,  Xucula  defphinodonta.  Tunicates, 
And  I  top  ^ii  complauntuit,  Moigula  retorii/ormi.*,  Ascidia  n.  f  p.  (the  same  as  In  station^ 
31  and  HI.  'i'i,  :r>).  Ain'traUnm  gl  ibrum,  A.pdliduin,  and  Lrpiorlinnm  albidum.  Brach- 
iopoda,  TerebratuHnn  tteptentrionalis.  Polyzoa,  Dlscnfancigcra  lucernaria^  Idmonea 
pruiiws'i,  Fhtstra  sn.liUu  dllepora  ramuUsi  and  C.  scabra.  Hadiates,  LrptusferiaM 
tenera,  L.  compta,  Stfph'inasteria^  albuh.i,  Pterastrr  militant.  Ophiocnida  hittpida,  Ilale- 
eiiiin  muricatun,  Grammiritt  abictina,  Campanularia  rerticillata,  Cornultriflla  modesta, 
and  AlcgoniHiji  cirn^'um.  Spon.i;c««.  Thrcophora  ibUt,  Polymastia  pp.  (the  »ame  as  at 
stations  21  and  3-2-;j5),  Ttthyi  hispidti,  Trichostemma  ep.,  Isodictya  sp.  (the  samo  as  at 
stutions  21  and  32-35). 
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iitirifttit,  ihoiigb  much  smaller,  and  the  tauglo  brougbt  up  at  tt 

rig,  40. 


SlnctriorAllB. 

Ifk  liriul  from  three  huiiclreil  to  fotrr  lumtlrecl  stiirrmh,  mostly 
eria^  vulgaris.     At  mu^d  about  ten  inilea  north  of  Cape  Race 

Ftp.  50. 


,  .    iiui  J'lanUicn. 

langlc  waa  kept  over  ftom  half  past  ten  uutLl  two  oVlocL , 
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wheti  It  i.MUi:*  up Joailetl  with  A^ttrophifton  AfjasaizHn  or  Jirim-iiri 
Hoad,  aivl  olUer  kimU  of  Blnrlitili,  tlui  titinjirruturc  \^(*hM;  hot  ween 
48**  iinil  5tr  lit  11  depth  of  thiriy-foar  fatUoins** 

But  by  far  the  most  intcrcBting  resiiUa  were  obhutM  -i  t,i  n  m^- 
taacc  of  abjut  llfty-fl^'e  milea  due  east  of  Boi^tou  lu  depthii  of  one 


Glycimeild  aillqiia. 

liuudred  and  seveiitcfii  and  one  hundred  and  forty-lwo  futhoQUi, 
with  VL  bottom  temiierature  of  Sd"*  t<*  43^** ;  the  former  (511^)  proU- 


ably  Uio  most  accurate  dcterminatio!!.     Hero  in  a  remarkably  te- 

•At  SliiUonn  9inS&,  M  autl  25  tit»(m  or  near  ^Utll\rHir4'a^(»  t&JUik»  Clinuifh  Uifi  fntiim  ta 


Moliu'^ki. 

ArxftKft  i*ii) 

TttrriUitu 

fhnntfrr  f>f 

atttM,  fmuLira  irJ^atuiUt^  i 

Mifia  iti'f/rtea,  And  ft  fpo' 

iiuUuiU^uj^LittUt    T^iU  b)^4igiU  ^V 
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nncfotia  soft  blue  mu<l^  we  found  imrieations  of  an  itit<'nni:^Uu'C 
of  the  iibyssnl  fuuria  clinmciledstic  of  dopthft  iu  tlie  north  Allan- 
tic  between  ono  hntidred  iind  one  thonsiind  fathoius,  with  a  tem- 
poratnre  of  about  3U'  Fahi%  At  the  first  stiit'uin  (30)  rxamlnod.  in 
one  hundred  nnd  forty-two  fathoms  (letnpcrature  S^**  to  42**)  a 
largi^  G^tyon  of  a  deep  reddish  fleah  color  occurred,  having  more 
«p!n€son  the*  carapace  thaii  in  G*  tndvns^  and  with  egi^s.  Astsoei- 
atcd  with  tU\»  lUvVw  crab  tieenrrod  two  fragmfnts  of  a  triu*  cup- 
coral  allied  ii)  CaryophylHa.  On  submitting  the  spcciineus  to 
Couut  Punrtalef*,  he  at  once  pronounced  it  a  species  of  Deltooy- 
alhus^  and  on  comparison 
with  specimens  of  D.  Afjns- 
sitU  Pouh,  (Fig.  f»3,  after 
PourtiikB),  from  dq:>ths  va- 
rying fk'om  felxty  to  tlireo 
hun d  retl  a rt d  t  we n  ty *se  vc n 
fathoms  lictwocn  Cuba  and 
Florida,  our  spcciracns  did  muocrntima  AgfistUH. 

not  differ  specifically,  Fourtales  rciiiark«  {[k  15)  that  *^Uu8 
coral  has  been  pitjnounced  by  Dr.  Dnncari,  identical  with  thu 
foMil  species  D.  Ttalicys^  and  though  clonely  allied  is  yet 
resuiily  distinguished  by  the  costa^  and  other  churaetcr»/*  With 
the  ersb  aud  coral  occurred  Amphiura  OtUri  of  Ljungmann, 
dreil^ed  by  the  Swedish  Jusopbiuo  expedition  in  five  hundred  and 
lillv  fathoms  off  the  coast  uf  Portugal ;  it  ajL^rees  perfectly*  I  am 
told  by  Prof.  Vcrrill,  with  the  description  of  that  species.  It  also 
occurred  iu  the  one  hundred  and  seventeen  fathom  station  near  by. 
Such  facts  as  these,  the  occurrence  of  an  abyssaj  form  of  sand- 
fttar  on  o|iposite  sides  of  the  Atlantic,  and  of  the  Deltocynthns, 
seem  to  favor  Lovtin*s  tlieory  of  n  uniform  fauna  throughout  the 
bottom  of  the  deeper  parts  of  tfie  Atlantic*  At  the  same  station 
occitrrtKl  SddmMef  fmfjilis  and  certain  shells,  among  them  Dai 
diufti  lu'treumn  Hn<l  .several  worms.f    The  other  station  (37)  was  ten 


%tty  Uthtittn*  in%t  n<1rrMl^a6t  «f  Ctie  St.  0«ti»nr«»*«  Unnkitii  a  frajrTri(*tit  of  atiotlii>r  ci»ir»i  ofriirrod, 

irlil  I  '»  lUf.  eosftt  of  Korlh  ^merlea.    It  it  Uic;  Uioc^athn*  arctu-utot  Str«,  At 

Mrsi  ill. 

f  I  h.iii  I'.f.^  SU  iW  «pc<ii<»i  fruHiil   ,^t   Ntiirinn  30.     Thft«r  with  •  wt  m  fbund  9t 

IT    ii  up,,  ^tvm  4>rfl«'                      .III  uf*,     W<'i                       I  myfwa, 

mof^atr,  '-a*  siU* Areata  Bp.  nov,.  TLrctfdi't^t  Str*tfm(i,  7'/i*'A^,(j»    tminnatut. 
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miles  northwest  in  one  Imndred  and  seventeen  fuUioms  with  the 
same  soft  tenacious  mud  ;  the  temperature  3GJ^®  to  43^1**.  Here 
occurred  a  smaller  Geryon,  perhaps  a  male ;  and  apparently, 
judginjjf  by  Wyville  Thompson's  figure  in  his  work  *''Wie  Depths 
of  the  Sea,  "p.  881,  very  closely  relatedito  Kroyor's  (icryon  tridms; 
with  this  was  associated  the  western  Pelicnn's  foot  shell,  Ajtor^ 
rhais  occidentnlisy  and  other  shells  and  worms,  and  a  variety  of 
Ophiofjhjphu  afltnisoT  Liitken,  dredged  the  previous  year  by  Messrs. 
Smith  and  Ilarger  at  St.  George's  Bank.  This  day  ended  our 
explorations,  and  at  night  the  Bache  arrived  in  Salem. 

The  results  of  the  month's  work  besides  adding  quite  a  number 
of  forms  before  unknown  to  exist  on  our  coast,  and  a  few  new  to 
science,  show  that  the  fauna  of  the  deeper  portions  of  t-he  Gulf  of 
Maine  is  almost  purely  arctic,  the  temperature  at  about  one  hun- 
dred fathoms  being  from  o6^°  to  39°.  The  only  apparent  excq)tion 
to  this  arctic  fauna  is  the  presence  of  a  dead  broken  specimen  of 
the  coral  Doltoc3\athus,  which  however  is  not  improbaldy  a  mem- 
ber of  the  deep  sea  Atlantic  fiiuna,  and  may  be  found  living  nearer 
the  edge  of  the  Gulf  stream  in  the  neighborhood  of  the  St.  George's 
Banks.  The  fauna  of  the  sandy  portions,  such  as  arounel  the 
southern  portion  of  Stellwagen's  Bank,  is  similar  to  sandy  beaches 
and  adjacent  bottoms  on  the  coast  of  Labrador.  As  the  arctic 
fauna  is  best  known  in  northern  Norway,  so  our  researches  this 
year  have  brought  to  light  several  forms  hitherto  only  known  from 
Norway,  and  show  that  the  fauna  of  that  country  is  identical  with 
that  of  a  region  so  far  south  as  the  area  between  Cape  Sable 
and  Cape  Cod,  and  bounded  on  the  southeast  by  the  Gulf  stream. 
That  the  waters  of  the  Gulf  of  Maine  do  not  support  a  fauna 
purehj  arctic  is  shown  in  the  absence  of  BlninconcUa  psittacea^ 
while  Opln'nrfhipha  nodosa  so  abuudnnt  in  shallow  bays  in  Labra- 
dor is  also  wanting.  Moreover  Cardium  islandicnm^  (7.  JIaj/siiy 
and  Serripps  GrocnhnuUca  do  not  occur  in  any  tiling  like  the  abun- 
dance and  size  in  which  they  may  be  found  in  sliallow  water  (fi\Q 
to  ten  fathoms)  on  the  coast  of  Labrador. 


der punetoftn'ata,  Dcnlaliumorrulrnta!.\*ye.rra  arrtica,  X.  p/'?luri«ia,  Macoma  >rtf>u!osa,  Car- 
dium pinnulattnn^  Cn/ptO'lon  ohe*u*^  I.nriixa  Jllosii,  A^tartir  Irnx,  *Lidii  tenui^ulcata^  YoJdia 
thracisrformi*^  Y.  obesn,  Dacri/ilhim  ritreinn.  P«ily7.t»n,  /)i.*co/tnri lern  lucernnria,  C^Urpora 
ramulofa^  Disropora  Stniii^  I/ornrrea  Urhnichle*^  Mi/yi<-zoum  ftihfjrnriic  K.-uliatcfv,  Gfmel' 
laria  larimta^* S.hizn^ter  fraijilif^  Thyone  i>\t.^* Aniphiura  Otferi.'Ophiofili/pha  Sarsti^  O.affinit 
(at  fttntion  ^7  on'y),  EmUwlrium  ramosum  (at  37  only),  SertularcUa  polyzoniaSy  DtltocyathuM 
AgauUii^  *Edvardiia  spc-dcs. 
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Finally,  the  libcralit}'^  of  Professor  Pierce,  the  Superintendent 
of  the  Coast  Survey,  in  placing  at  tlie  service  of  the  Fish  Comnils- 
Bioncr  a  fine  steamer  and  every  convenience  for  dredging  during 
an  entire  month,  leads  us  to  indulge  the  hope  that  it  may  in  tlie  fu- 
ture seem  necessaiy  to  the  work  of  the  Coast  Survey,  to  make  a 
map  of  the  sea  bottom  within  soundings.  Tlio  soundings  in  such 
case  would  be  better  done  by  the  dredge  than  the  lead,  as  a  far 
better  idea  of  the  sea  bottom  could  thus  be  obtained,  than  by  the 
slight  amount  of  material  usually  brought  up  by  the  lead,  and 
which  is  sometimes  misleading.  A  naturalist  aboard  could  sort 
out  the  animals  and  send  them  to  experts  for  identification.  Thus, 
with  slight  extra  expense,  the  work  already  began  by  M.  Pour- 
tales  in  mapping  out  the  bottom  of  the  Straits  of  Florida,  could 
be  extended,  and  our  north  Atlantic  sea  bottom  would  be  studied 
and  mapped  out,  and  the  results,  while  advancing  science,  bo  of 
great  practical  value  in  navigation  and  the  fisheries. 
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BY  TIIEO.  B.  COMSTOCK,  B.S. 

II.     ITS    IMIMIOVEMENT.    . 

IIaving  shown,  I  trust  conclusively,  the  value  of  the  park  from 
a  scientific  standpoint,  we  ma}'  now  consider  in  a  general  manner 
the  best  and  most  advantageous  methods  of  maintaining  and  util- 
izing its  peculiarities.  Before  proceeding  to  the  discussion  of 
this  subject,  it  will  be  well  to  state  the  provisions  of  the  act 
of  March,  1872,  which  relate  specially  to  the  control  and  improve- 
ment of  the  dedicated  tract  of  land.  1  quote  the  following  pas- 
sages : 

"All  persons  who  shall  locate  or  settle  upon,  or  occupy  the 
same,  or  an}'  part  thereof,  excrj^t  as  hereinafter  jiyovided^  shall  bo 
considered  trespassers  and  removed  therefrom." 

"Said  public  park  shall  be  under  the  exclusive  control  of  the 
Secretary  of  the  Interior,  whose  dut}-  it  shall  be,  as  soon  as  prac- 
ticable, to  make  and  publish  such  rules  and  regulations  as  he  may 
deem  necessary  or  proper,  for  the  care  and  management  of  the 
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same.  Such  regulations  shall  provide  for  tlie  preservation  from 
injur}'  or  spoliation,  of  all  timber,  mineral  deposits,  natural  curi- 
osities, or  wonders  within  said  park,  and  their  retention  in  their 
natural  condition.  The  secretary'  may,  in  his  <liseretion,  grant 
leases  for  building  purposes  for  terms  not  exceeding  ton  years,  of 
small  parcels  of  ground,  at  such  places  in  said  park  as  shall'  re- 
quire the  erection  of  buildings  for  the  accommodation  of  visitors ; 

all  of  the  proceeds  of  said  lenses,  and  cdl  other  revenues 

to  he  expended  under  his  direction  in  the  management  of  the  same^ 
and  the  construction  of  roads  and  bridle  paths  therein.  Jle  shall 
provide  against  the  iranton  destruction  of  the  fish  and  game  .  .  , 
and  against  their  capture  or  destruction  for  the  purposes  of  mer- 
chandise or  profit, and  gen(M*ally  shall  be  author- 
ized to  take  all  such  measiu'cs  as  shall  be  necessary  or  proper  to 
carry  out  fully  the  objects  and  purposes  of  this  act."* 

It  is  impossible  to  find  fault  with  this  bill,  so  far  as  it  goes,  for 
it  is  a  model  of  concise  expression,  while  it  is  certain h'  explicit 
enough  to  show  clearly  its  objects  and  intentions  ;  nevertheless  it 
is  marked  by  one  of  those  strange  inconsistencies  which  seem  in- 
separable from  our  present  system  of  unadrised  legislation  upon 
matters  connected  with  public  imi)rovemcnts.t  I  refer  to  the  au- 
thorit}^  given  to  the  Secretary  of  the  Interior  and  the  duties 
thereb}*  imposed  upon  him,  without  the  power  of  exercising  the 
one  or  of  fulfilling  the  other.  Ample  provision  has  been  made  for 
the  protection  and  preservation  of  the  park  and  its  denizens,  j)ro- 
vided  that  no  one  attempts  to  injure  or  destroy  within  its  borders. 
But  in  this,  as  in  other  cases,  the  necessity  which  has  produced 

•  So  far  as  I  am  aware  no  further  legislation  has  been  nia<lc  since  the  i)ah.-.nflr«  of  this 
bill.  1  have  oniitteil  only  tho.«e  i)«>rtions  which  refir  to  the  boundaries  of  the  park, 
with  certain  ])as«a?e.s  not  essential  to  completeness  of  expret-^^ion. 

f  I  feel  it  to  bo  due  to  myself,  in  c«msideration  of  a  certain  air  of  novelty  or  incom- 
pleteness which  may  attach  to  this  article,  to  frtate  more  definitely  my  position  with 
respect  to  the  question  of  the  relations  of  >cicnce  to  the  General  Government.  I  take 
this  opportunity  of  recording  my  views  upon  tliis  subject  not  only  that  I  n>ay  be  more 
fully  understood  in  the  plans  here  proposed,  but  aNo  becuu>e  I  believe  that  the  time 
has  come  for  combined  a«tion  on  the  i>art  of  scientists.  In  brief,  tlien,  it  is  my  firm 
conviction  that  the  present  ^ystenl  (if  such  it  can  be  termed)  of  unorf/aniiet!  and  im/i«- 
criminate  appropriation  of  the  public  funds  for  scientific,  purposes  is,  to  say  the  least 
unprofitable  and  detrimental  to  tlie  best  interests  of  science.  This  conclusion.  baseU 
as  it  is  upon  a  careful  study  of  tlie  facts  in  tlie  case,  naturally  leads  to  the  question 
whether  any  method  possessing  equal  or  greater  advantajres  could  be  adopted  which 
would  have  fewer  objections.  After  mature  deliberation,  I  am  confident  that  this  Is 
quite  possible,  a-'  I  shall  hope  to  demonstrate  hereafter.  I  cannot  now  enter  into  de- 
tails, nor  Is  It  necessary  for  my  present  purpose,  but  these  remarks  may  servo  to  ex- 
plain in  a  measure  what  might  otherwise  appear  paradoxical  or  impracticable. 
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the  law  demands  its  execution.*  Thus  far  I  am  not  aware  that 
much  has  been  lost  by  delay  in  this  respect,  for  the  simple  reason 
that  the  mere  fact  that  a  law  exists  is  sufficient  for  a  short  time 
to  deter  many  from  transgressing  it.  It  has  now  become  apparent, 
however,  that  there  is  no  *'  power  behind  the  throne,"  and  so  long 
as  this  state  of  affairs  continues  the  danger  of  spoliation  is  liable 
to  increase. 

Again,  the  bill  does  not  provide  for  the  improvement  of  the  res- 
ervation in  any  way  except  that  *'all  of  the  proceeds  of  leases, 
and  all  other  revenues  which  may  be  derived  from  any  source  con- 
nected with  said  park,"  are  to  be  expended  in  its  management 
and  the  construction  of  roads.  To  say  nothing  of  the  fact  that 
the  first  proceeds  of  such  a  fund,  which  is  never  likely  to  assume 
gigantic  proportions,  must  be  devoted  to  the  payment  of  a  super- 
intendent's salary,  it  is  evident  that ''  the  construction  of  roads  and 
bridle  paths  therein"  must  precede  ''the  erection  of  buildings  for 
the  accommodation  of  visitors."  These  roads  must,  tlierefore,  be 
constructed  in  tiie  early  future,  if  the  park  is  to  become  in  any 
degree  the  place  of  resort  for  which  it  is  intended. 

As  I  have  remarked,  the  whole  of  this  district  is  now  in  a  state 
of  nature,  and  while  this,  is  by  no  means  unfavorable  to  investi- 
gation, but,  in  many  respects,  quite  the  reverse,  it  is  not  condu- 
cive to  a  high  state  of  physical  vigor  upon  the  part  of  the  inves- 
tigator. Until  access  to  the  Yellowstone  Park  from  without  and 
movement  from  place  to  place  within  its  borders  is  rendered  com- 
paratively easy  l)y  the  o[)cning  of  suitable  roads,  food  and  other 
supplies  must  be  transported  by  pack-trains  a  distance  of  more 
than  one  hundred  miles.  This  method  is  not  only  tedious  and 
expensive,  but  it  is  also  attended  with  considerable  risk,  and  the 
more  delicate  instruments  which  are  indispensable  for  accurate 
work  in  some  departments  cannot  be  transported  in  this  manner 
at  all.t     The  first  requirement  for  scientific  work  is,  therefore,  a 


♦  Pi*csi«lcnt  Grant,  in  lii.-*  late  message,  recomineiuls  legit-latiim  to  thh  ciul,  and  it  is 
not  improbable  that  it  will  receive  tin;  attention  of  Conjrre^s  during  tliis  session.  The 
Secretiiry  of  the  Interior  has  <lone  all  in  his  imwer  by  the  appointment,  in  1872,  of  lion. 
N.  P.  Langford,  as  superintendcMit.  Thin  gentleman  has  done  far  more  than  could  bo 
expected  of  him,  an<l  has  regularly  ])resented  his  reports,  notwithstanding  the  fact 
that  his  Hcrvices  have  been  rendered  with  great  sacrilite  of  comfort,  and,  so  far  as  I 
can  learn,  wholly  without  compensation. 

t  Barometers  and  thermometers  can  only  be  carried  with  safety,  by  being  packed 
with  the  greatest  care,  ami  strapped  to  the  back  of  a  rider  who  will  rarely  allow  his 
animnl  to  move  out  of  a  walk.    The  instances  are  rare  indeed  in  which  chronometers  in 
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system  of  roads  which  will  afford  communication  between  the 
principal  points  of  interest.  This  accomplished,  there  can  be  no 
doubt  of  the  speedy  introduction  of  better  methods  of  transport 
from  witliout.  The  enterprising  citizens  of  Montana  and  Wy- 
oming, encouraged  by  General  Ord,  have  already  agitated  the  sub- 
ject of  an  extended  S3*stem  of  national  highways  through  the 
Territories,  and  vigorous  measures  have  been  adopted  to  secure 
their  object.  This  would  add  greatly  to  the  facilities  in  this  direc- 
tion, for  as  I  have  shown,  any  direct  route  between  the  Montana' 
settlements  and  the  south  or  east  must  pass  through  this  reser- 
vation or  very  near  to  it.  But  the  project  of  a  railroad  tlirough 
that  section  is  not  in  its  infancy,  nor  can  it  long  be  dela^'cd.  It 
is  unnecessary  to  dwell  upon  these  points,  for  it  is  obvious,  from 
what  has  been  said,  that  the  attention  of  capitalists  must  soon  be 
turned  toward  this  field.  I  will  therefore  proceed  to  show  in  what 
wa3's  I  consider  that  the  interests  of  science  can  be  best  furthered. 

Too  much  stress  caimot  be  laid  upon  the  great  importance  of 
prompt^  constant^  extended  and  connected  observation  of  the  rare 
and  rapidly  waning  phenomena,  which  form  the  most  striking  and 
characteristic  features  of  the  district  under  consideration.  Taking 
these  points  in  the  order  named,  it  ought  to  be  understood  that  in 
order  to  obtain  thoroughly  satisfactory  results 

Action  inust  he  prompt, — The  evidence  thus  far  obtained,  though 
meagre  and  fragmentary,  points  directly  to  the  conclusion  that 
constant  changes  are  taking  place  in  the  movements  of  the  geysera 
and  boiling  springs,  resulting  occasionally  in  the  apparent  extinc- 
tion of  an  active  crater,  the  sudden  eruption  of  one  long  dormant, 
or  a  radical  change  in  the  manner  of  action  of  another. 

The  whole  region  abounds  with  traces  of  geysers,  solfataras, 
and  other  minor  evidences  of  the  persistency  of  heat  after  the 
dying  out  of  the  volcanic  furnaces,  proving  that  the  active  vents 
are  representatives  of  the  last  stage  of  such  action.  Several  in- 
teresting geysers,  to  which  I  shall  presently  refer,  have  changed  in 
character  more  or  less  since  first  observed. 

The  Giant  Ge3-ser  was  observed  in  action  in  1870  by  Lieut.  G. 
C.  Doane,  who  reports  that  the  eruption  continued  during  three 
and  a  half  hours.  At  the  time  of  Dr.  Ilaydcn's  visit  in  the  fol- 
lowing year,  the  only  eruption  recorded,  though  quite  as  vigorous 

use  have  bucn  Huccossfully  transported  upon  horseback,  even  with  the  utmost  care  and 
precaution  under  very  favorable  circumbtances. 
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as  that  mentioned  by  Doane,  lasted  only  one  hour  and  twenty 
minutes.  This  geyser  was  not  observed  in  action  by  any  of  Dr. 
Hay  den's  party  of  1872,  nor  by  the  members  of  the  northwestern 
Wyoming  expedition  in  1873.* 

If  we  are  to  reap  the  greatest  benefit  from  the  study  of  these 
phenomena,  it  cannot  be  denied  that  "delay  is  dangerous." 

Observatiori  inust  be  constant. — The  closest  attention  to  details 
will  avail  little,  however  early,  unless  ample  provision  be  made  for 
its  continuance  without  interruption.  Temporary  exploring  par- 
ties have  done  their  work  so  far  as  these  are  concerned,  in  the  dis- 
covery and  mapping  of  their  positions,  and  in  gleaning  sufDcient 
evidence  to  show  their  importance.  Eveiy  scrap  of  this  evidence 
is  valuable,  to  be  sure,  but  the  main  questions  at  issue  can  be  de- 
cided only  by  the  steady  and  laljorious  i)roccss  of  accumulating 
related  and  coincident  facts.  Tiiis  necessity  will  be  more  appar- 
ent when  we  consider  our  ignorance  of  the  phenomena.  I  can 
best  illustrate  this  by  a  brief  reference  to  the  known  history  of 
several  of  the  most  prominent  of  the  craters  of  the  Upper  Geyser 
Basin  of  Fire  Hole  River. 

The  eruption  of  the  "Giantess"  so  graphically  described  by  Mr. 
Langford,t  who  witnessed  two  violent  eruptions  within  twenty-two 
hours  in  1H70,  has  since  been  observed  only  once,  on  the  evening 
of  August  18,  1872,  by  a  portion  of  Dr.  IIayden*s  party. t 

Another  gej'ser  a  few  rods  distant  from  the  "Giantess,"  but 
across  the  river,  on  account  of  the  approximate  regularity  of  its 
action,  has  received  the  appropriate  name  of  "  Old  Faithful."  I 
give  on  the  following  page  a  table  of  twenty-seven  eruptions  with 
particulars.  § 


•  Dr.  A.  C.  Pcnle,  Haydcii'ri  "  Report "  1872,  p.  153,  6a3's :  — "  The  water  in  the  Giant 
Geyser  seenied  to  be  considerably  iigitated,  but  never  reached  a  greater  hei;j;ht  than 
about  three  feet  above  the  top."  This  was  jtlso  its  con«lition  at  the  time  of  my  visit  last 
August.  This  \ti  but  one  of  many  nimiiar  instances  wiiich  raiglit  be  given  in  illustra- 
tion  of  n»y  remarks. 

f'Scribncr's  Monthly,"  June,  1871. 

X  Mr.  Langford  reports  the  maximum  height  of  the  column  of  water  projected  ftom 
this  geyser  to  have  been  250  ft.  Dr.  Pealc  (loc.  cit.,  p.  110)  i)laces  the  height,  in  1872, 
at  less  than  10  a. 

§The  seventeen  eruptions  observed  in  1872  are  taken  ft-om  the  Report  of  Dr.  Peale, 
{loe.  cU.,  p.  118).  The  remainder  arc  from  my  own  notes.  Lieut.  S.  E.  Blunt  rendered 
material  assistance  in  this  instance. 
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No.  of 
erup- 
tion. 

I)ut(>. 

Eruption  began. 

ICmption  ccuccd. 

Durntlon. 

IntcrvnUi  of 
qulist. 

1872. 

h. 

m. 

8. 

/(. 

»l.     8. 

m 

8. 

h.    m.    i. 

1. 

o 

Aug.  17. 
Aug.  18. 
Aug.  18. 

3 

22 

00  r.  M. 

30  A.  51. 

3 

27    00  P.  M. 

fi 

00 

27 

32    30  \,  M. 

5 

00 

3. 

8 

:« 

30  A.M. 

8 

40    :m)  a.  M. 

5 

00 

1    03    00 

4. 

Aug.  18. 

9 

40 

30  A.  M. 

9 

40    30  A.  M. 

0 

00 

1    00    00 

6. 

Aug.  18. 

10 

4»} 

H)  A.M. 

10 

51     13  A.  M. 

4 

47 

0    59    66 

G. 

Aug.  18. 

11 

54 

31  A. M. 

11 

59     10  A.M. 

4 

39 

I    03    18 

7. 

Aug.  18. 

1 

a-) 

a'>  r.  M. 

I 

O:)    4>i  A.  M. 

4 

41 

1    05    55 

8. 

Aug.  18. 

2 

15 

25  1".  M. 

2 

20     15  P.  M. 

4 

50 

1    05    39 

\K 

Aug.  18. 

3 

23 

51  P.  M. 

3 

28    22  P.  M. 

4 

31 

1    03    30 

10. 

Aug.  18. 

4 

33 

22  P.  M. 

' 

.W    -22  P.  M. 

5 

00 

1    05    00 

11. 

Aug.  18. 

5 

41 

00  P. M. 

5 

4«;    00  P.  M. 

5 

00 

1    02    3d 

12. 

Aug.  18. 

U 

42 

30  P.  M. 

0 

47    15  p.  M.* 

4 

45 

0    5*;    30* 

13. 

Aug.  18. 

7 

4( 

30  P.  M. 

7 

49    20  P.  M.* 

4 

50 

0    57    15* 

14. 

Aug.  18. 

8 

5.1 

00  P.  M. 

8 

55    20  P.  M.* 

4 

20 

1    01    40» 

15. 
10. 

Aug.  19. 
Aug.  19. 

10 
11 

07 
12 

00  A.  M. 

10 

11    45  A.  M. 

4 

45* 

30  A.  M. 

11 

17    20  A.  M. 

4 

50* 

1    00    45 

17. 

Aug.  20. 
1873. 

11 

54 

00  A.'M. 

11 

58    20  A.  M. 

4 

20* 

1. 
2. 

Aug.  25. 
Aug.  25. 

11 
12 

30 

00  A.  M. 

11 

41    30  A.  M. 

5 

30 

39 

00  P.  M. 

12 

44    00  P.  M. 

5 

00 

0    57    30 

3. 

Aug.  25. 

1 

41 

15  P.  M. 

1 

45    45  P.  M. 

30 

0    57    15 

4. 

Aug.  2.K 

2 

15 

20  P.  M. 

2 

50    00  P.  M. 

40 

0    59    35 

5. 

Aug.  25. 

3 

53 

:15  P.  M. 

3 

M    00  P.  M. 

25 

1    Ot    35 

0. 

Aug.  25. 

5 

11 

10  P.  M. 

5 

15    40  P.  M. 

30 

1     13    10 

7. 

Aug.  25. 

tf 

03 

15  P.  M. 

G 

07    45  I'.  M. 

•M 

0    47    2ft 

8. 
9. 
10. 

Aug.  25. 
Vii"-   i"i 

» 

12 

00  p.  M. 

1    01     15 

g 

n 

00  p.  M. 

.111^.  -.1. 
Aug.  "25. 

9 

17 

00  P.  M. 

V 

The  following  ttibuhir  list  gives  the  nnuiber  of  recorded  erup- 
tions of  ten  of  the  best  known  geysers  of  the  Upper  Basin  of  Fire 

•Thc*c  clat.i,  for  some  unexplained  ren-^on.  are  omitted  from  Dr.  I*e;:le*B  tabic,  and 
1  have  supplied  them  by  dimple  calculation  from  tlie  other  llgures  which  ho  g.vc:<. 
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Hole  River.    If  there  be  any  errord,  it  will  be  found  that  the  total 
namber  is  larger  than  the  truths* 


Name  of  Getseu. 


Old  Faithful 
Giantetis  .... 

Beehire 

Castlo 

Grand  

Tarban 

Giant 

Grotto  ,,,,.. 
Saw-mill  .... 
RiTerside  ... 


Total  of  reoorrled  eruptions  of  nine  of 
the  b€^t  Itnown-Ki'ywprei 


3Iaximum 
No. of  'height  of  col* 
record-  unin  of  water 
o<l  proJecte«l  hc- 
crup-  cordJiii?  to  dll- 
tiuD!*.  |j'erent  ob.  erv- 
icrs. 


I 


G8 


Frrt.  Fe«L 

100  to  l.'JO 
30  to  2.'iO   . 

100  to  219  » 
2d  to    03 

17.1  to  225  . 
25  to    3Q 

140  to  200  ■ 
41  to    45 
15  to    25 
40 


Character 

of 
Geyhcr.t 


Rcgidar. 
IrrcKMlar? 
*  Irreguhir  ? 
Fitftil. 
Regular? 
Rqgular  ? 
Constant. 
Irregular  ? 
Constant. 
Regular? 


These  facts  not  011I3'  tend  to  show  plainly  the  paucity  Of  onr 
knowledge,  but  the}-  furnish  in  themselves  suHicicnt  evidence  of 
the  amount  which  we  may  hope  to  gain  by  a  closer  study,  based 
upon  a  wider  knowledge  resulting  from  constant  observation. 

Extended  observation  is  required,  —  All  of  the  expeditions  which 
have  heretofore  visited  this  section  have  done  so  during  the  sum- 
mer months ;  hence  wo  have  no  records  of  an}-  phenomena  within 


♦This  tabic  itt  intended  to  iudu'lo all  known  observations  of  ern])tion-i  made  between 
18i9  and  tlie  preso'.d  tmio.  Am  a  nunihor  of  >niMll  partie-  of  tonriHt.-,  miners  and  others 
hare  fi-oni  time  tf>  time  vi>ltc«l  thi-  locality,  it  i?*  probable  th:it  otiior  eruption'^  have 
l>eeu  witnessed,  of  which  no  records  have  l)ccn  m:ide  in  an  acr<?ssibli*  form.  Several 
of  the  geyHcrs  in  thiu  list  have  also  lu'cn  seen  in  action  i)y  exploring  parties  without 
accurate  observation.  *  Forobvi«Mis  reasons,  I  have  taken  no  account  of  such  eases  In 
'  rfy  list. 

fit  ii*  Impossible  from  such  a  !-malI  number  of  ascertained  fact.-*,  to  rla!<«ify  thc«o 
geyser's  covrrctly.  In  the  caseo(^'*()hl  Fjiithful'-  enough  i^  known  to  entitle  it  to  be 
considered  regular  (approxiniatily)  in  its  action.  The  term''  empIi»yod  here  to  denote  • 
the  character  of  the  "  Castle."  ••  <iiant"  and  '*  Saw-mlU"  gcyers  also  express  clearly 
enough  their  rc^^pcctivo  conditions,  ut  present.  As  for  the  others,  their  status  is  very 
doubtful. 
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these  limits  for  a  greater  period  than  three  consecutive  months. 
The  most  interesting  localities,  consequently,  have  been  in  all 
cases  very  hastily  examined.  Dr.  Ilayden  has  published  topo- 
graphical maps  showing  the  distribution  of  the  principal  geysers 
and  hot  springs  of  the  upper  and  lower  Fire  Hole  Basins,  and  of 
Shoshone  Lake,  to  most  of  which  he  has  given  more  or  less  ap- 
propriate names,  but  upon  neither  of  his  trips  did  he  remain  long 
enough  in  any  one  locality  for  extended  observations.  The  expe- 
dition of  last  summer*  was  able  to  devote  but  a  portion  of  the 
time  to  the  area  included  in  the  park,  and  the  remaining  parties 
have  been  not  only  quite  small,  but  they  have  been  much  more  re- 
stricted for  want  of  time.j  All  of  the  facts  have  been  collected 
during  the  warmest  and  driest  season  of  the  year  when  the  atmos- 
pheric precipitation  is  least  abundant  and  permanent.  We  know 
absolutely  nothing  of  the  effects  of  climate  upon  the  temperature, 
periodicit}',  or  degree  of  activity  of  the  subterranean  watei-s,  di- 
rectly or  indirectly.  The  relations,  if  any,  existing  between  the 
different  craters  are  almost  equally  undetermined.  Even  the 
sources  of  the  water  supply  and  the  nature  of  the  heating  and 
projecting  agencies  are  but  vaguely  understood.  In  fact  nothing 
connected  with  the  whole  subject  is  well  ascertained  and  the  op- 
portunity for  orifjinal  investigation  is  almost  unlimited. 

It  is  also  quite  possible,  not  to  sa}'  probable,  that  many  craters 
which  have  not  yet  been  seen  in  action  may  hereafter,  prove  to  be 
among  the  most  interesting  and  imi>orlant  geysers.  Dr.  Ilayden 
describes,  in  his  report  for  1872,  eruptions  of  geysers  which  were 
not  observed  the  previous  year,  while  two  or  three  which  were  seen 
in  action  in  1871  were  not  observed  in  1872.  At  least  two  new 
ones,  I  have  reason  to  believe,  were  seen  by  m^'self  during  the 
summer  of  1873,  in  the  Upper  Fire  Hole  Basin  alone.  Nor  is  this 
all,  for  there  is  little  doubt  that  future  exploration  will  be  re- 
warded by  the  disco'veVy  of  still  other  basins  or  collections  of 
thermal  and  spouting  springs.  Notwithstanding  the  extensive 
surveys  in  our  western  wilds,  there  are  many  complicated  prob- 
lems to  solve  and  numerous  discoveries  to  make  ere  we  shall  fully 
realize  the  vastness.and  extent  of  nature's  variety.  * 

All  observations  should  he  connected, — Any  system  of  observa- 


♦  Northwestern  Wyoming  expedition. 

1 1  um  aware  of  no  case  in  which  any  person  cnpablo  of  carcnil  obserration  1 
Bpent  80  much  as  one  weck.in  recording  a  scries  of  facts  (^om  one  locality. 
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tiou^  however  eomprclieiisive,  will  be  comparatively  futilct  unless 
work  or  nil  eDgaged  sliall  be  so  connected  as  to  prevent  confu- 
lon  and  secure  tbestrenglli  of  united  effort,  ,Thi8  proiiositiun  la 
obvious  enough  to  need  no  demonstration.  I VUI,  therefore,  pass 
directly  to  the  fiuhject  next  at  hand. 

It  will  be  seen,  by  reference  Us  the  bill  previously  quoted,  that 
it  IS  made  the  duty  of  the  Secretary  of  the  Interior  to  ^'piovide 
sgainat  tlie  wanton  destruction  of  iXxefsh  and  game^  letc,"  within 
tbe  reservation,  I  have  already  given  a  list  of  the  principal  mara- 
inals  and  birds  of  this  region/  from  which  those  properly  in- 
cluded under  this  bead  of  (jamemM  readily  be  selected.  Accept- 
ing this  term  in  its  widest  sense^  we  toay.  ptnhaps,  infer  that  thi« 
"    ^vision,  if  rigidly  executed,  will  instire  the  protection  of  the 

eater  number  of  the  animals  mentioned  in  this  list.  This,  in  n 
measure,  s<jctues  the  fulfilment  of  the  scheme  which  I  have  pro- 
poscil  for  ih(^  praj^enrnt ion  of  llieso  animals,  A  moment's  thought^ 
however,  will  sliow  the  inadequacy  of  such  means,  for,  in  the  Qrst 
place  not  all  of  the  forms  Included  in  my  list  are  rcprcsentativofl 

'tlie  park  fauna^  nor  is  it  certain  that  mere  protection  would,  la 
cases,  be  equivalent  to  prenen^ation.if  Besides  as  I  have  t^tated, 
not  a  few  of  the  sfyecics  alluded  to  are  well  on  the  way  to  extino 

on,  and  great  care  might  at  times  be  required  to  prevent  cxtcr- 

iination,  I  have  not  space  to  consider  these  points  as  I  could 
,wf6h,  but  a  few  of  the  facts  will  not  'be  out  of  place. 

Among  the/orcfjjrn  aninmU  which  I  have  suggested  Tor  introduce 
tiofi  into  the  National  *' Zoological  Gardens*' is  the  bison,  which, 
being  erratic  in  its  habits,  would  need  some  attention  until  ogress 
ft-om  the  park  should  bccorao  disadvantageous  to  it  by  the  settle- 
menl  of  the  surrounding  country, J 

Tho  American  moose  (Alee  Americanus  Jardine),  the  mule  deer 
Vemii  macrotia  Say),  the  bighorn  mountain  sheep  {Oris  mon- 

na  Cuvier),  ami  the  mountiun  antelope  (Aplocerus  morttanus)^ 
wrongly  named  the  Kocky  Mountain  goat,  are  undoubtedly  among 

•  S<»*»  Fir>t  Part  of  Uib  artldo. 

t  Ik^«l4t«*»-  Uto  atiinial^  re/urrt*d  to^  U  neriiui  in  me  qnitn  poaslljJo  itf  domleUe  to  tltl*  re^ 

pii«  tk  fctvr  at  k'jifl  ot  thofte  »pc(ite«  of  other  rnunut  i^tiicrh  are  in  il»iigof  i»r  tn\ihl  ««- 

njinaiion  :  ui  iinv  rsitc^  cx|>erimeDtfl  of  this  nntiirtt  couKI  itJo  ito  htirm,  and  they  might 

n>ti  ti/oreiffn  nnlmnt,  ht>rHii«!o  U  \»  not  naw  fouml  wttlrln  tUv>  llta- 

ii  '•■■*  "'  ■*  ' "'-'  •'■■" "^'-^  '^  i..K....r„...,..i  <^  ■"■1-ntly  prov-ca 

Ir.  >h  unit  .iiijit- 

<<^  .  .  ,  I'  huuiit«. 
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the  most  valuable  ami  iutere>!.tir>g  of  the  tienizeu?*  of  Hxc^  HoeB 
Mountains,  aiul  I  cannot  believe  ihut  we  have  yet  reached  ibo 
'  Ihnit  of  the  a(iJ4)tfaion8  of  the  order  Huminaiitia  to  the  waoUi  oC 
man.* 

The  interesting  case  of  the  suckHng  of  ihe  young  hj  the  males 
of  Lcpus  Bairdii^  before  mentioned^  ought  not  to  bo  overlooltetl, 
and  there  are  donbtlesa  many  discoveries  yet  to  i>e  made  of  equal 
interest*     The  order  Rodentia  is  well  represented  in  thiH  seclioti. 

There  are  many  other  points  of  greater  or  less  importance  which 
have  oecwrred  to  me  in  connection  with  tlie  jvtana  of  hnprovcment 
which  1  have  to  suggest,  but  I  niubt  be  content  with  a  passing 
alluidun  to  them,  I  cannot  forbear,  however,  calling  attentioo  to 
one  very  prominent  result  to  be  attained  by  the  ttvlling  anide  of 
this  tract,  and  the  consequent  preservation  of  the  timl»er,  as  pro- 
vided by  law.  It  needt*  no  argument  to  show  Ibe  vahie  of  the 
Upper  YeUowstone  forests  as  a  means  of  equalising  the  distribu- 
tion of  the  precipitated  moist  arc,  which  is  coULctod  by  the  varioui 
streams  radiating  truin  this  point.  For  many  ycari*  to  cotnc*,  the 
titnbci'cd  district  within  and  around  the  park  must  l>c  tho  matji 
support  of  the  settlements  in  that  region,  for  without  this  inflii- 
ence  irrigation  during  a  coosidcralde  portion  of  the  year  will  be 
impossible.  Until  artificial  forests,  so  to  speak,  have  been  fnxi* 
ducked  along  the  lower  valleys  of  the  streams,  upon  tlte  plains, 
these  timitered  areas  must  constitute  the  very  backbone  of  suo 
cessful  agriculture.  Such  being  the  case,  there  are  few  who  will 
uot  welcome  the  introduction  of  most  stringent  meafiurea  for  tto 
protection  of  the  wooded  districts.  Nor  is  this  all,  for  tJjcrc  aret 
doubtless,  uot  a  few  questions  of  much  importnnee  upon  which 
new  light  will  be  thrown  by  the  discoveries  resulting  from  tiie 


preservation  of  new  and  rare  forms  of  plants  in  th* 

•In  liic^  Report  c»f  th«  Di^jii.  of  AgrhMiltiiro,  1»U7,  p.  2Ik.  m  muw. 
II  short  artl<^l<*  w»Ui  n  good  plate  of  Apto^trus  nwnUiuu 
lowitjg:^** Mr.  X^ortJ  tittcmt*  the  Aiilorcrus  a  voUmlilu ;iiii 
It  woul'l  thrive  aiiiiiitg  ihf  moii»U«<tn*  vf  S"'*»tl)mH,  i\\u\  proir  ^ 
Ini^mUmul.'    tlii  coat  U  vnry  thiek.  fiii<t  U  coiiipoa«iit  of  tW'< 
irpmrly  long  nml  somtmbut  rfistrflC,  iMitietitli  whw'h  In  m  tu- 
*a»4f.tItMti>  til  rllim  ait«]  t^xt<tru  n^  thiit  i>r  the  tliii)ou4 
CKjnt  ♦♦r  liriir  **  vo      ■  , .     I      i      .     I         1  ,  ,,,►   I 

beiu^  nm^t  ntxi 
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•  rbro  »9Jui?litnf  tartliflr 


t  Tunt  LhMiiaauiU  ol  acriTo  «l  vuhinlilii  iimliKir  liitvu  l»«cii  ^m»»1  «n«*fi 
Uj  tlifi  iitiglcot  to  cxtlnguLiti  n  i^iLmpflrit,  u  tk  tmi  whirti  i%  paccnlto 
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Ttie  question  now  nittumlly  urises,  Wliat  can  be  done  to  cany 
ont  tUe  8v!veral  schemes  proposed  in  tliis  papia?  Tbis  I  sball  en- 
deavor to  answer  as  fully  and  briefly  aa  possible.  There  is  one 
dllficulty  in  dealing  with  nil  questions  bearing  uiK)n  the  subject  of 
gavernuienl  aid  to  science,  which  is  that  there  exists  no  settled 
plan  of  action  upon  such  matters*  Those  who  are  most  deeply 
iatcrestod  have  neither  time  uor  inclination  to  **  lobby*'  for  the  pas- 
sage of  a  bill,  much  less  have  they  tlie  nieans  with  which  to  pur- 
chiid6  ltd  passage  by  bribery,  or  the  efU'ontery  to  offer  It.  Science 
U  thiH  left  dependent*  in  too  many  instances,  npon  the  purely  acci- 
dental good  results  which  may  follow  or  not,  as  the  case  may  be. 
If  the  idea  of  a  free  national  park  for  the  benefit  of  the  people  la 
at  all  consistent  with  our  republican  institutions,  nothing  can  be 
more  plain  than  tlie  duty  of  government  to  provide  for  its  maln- 
tetianee.  But  the  Yellowstone  Park,  as  we  have  seen^  has  man- 
ifestly ii  peculiar  value  aside  from  it«  utility  as  a  mere  *' pleasuring 
ground,"  and  thus  it  offers,  without  material  outlay,  unusual  re- 
inru^  upon  the  investment, 

Fnr  purposp^^  tyf  stu  ly.  It  would  bo  bc^t  to  divide  the  park  into 
four  nearly  equal  districts^  with  a  small  central  district  The  lat- 
ter would  pomprise  very  few  of  the  objects  of  great  interest,  but 
woidd  contain  th*T  central  station,  which  might  best  be  located  at 
the  outlet  of  Yellowstone  Lake,  The  four  main  districts  would 
thus  vsiTy  much  fn  point  of  interest,  but  the  work  of  research  could 
readily  be  equalized  by  propiT  care  and  fi>rcsight.  Acbicfeom- 
mls«$ioner,  a  pcrj^on  of  acknowdedgod  ability,  occupying  the  central 
station,  wonld  then  be  placed  !n  charge  of  the  whole  area,  w^ith 
competent  ofUcers  under  him  and  responsilde  to  him  for  the  pcr- 
fbrmanee  i*f  tlieir  duties.  Each  of  the  large  districts  should  con- 
tain a  principal  station  centrally  located,  and  as  many  local 
stations  as  might  be  required  for  obscr\'ation  and  experiment  *  In 
other  wonls,  we  ghouM  have  what  may  be  sfylcd  a  perpetual  ex- 
pedition with  hcad-<juartcrsat  the  central  station,  composed  of  sei*- 
eral  divisions,  working  in  separate  fields,  each  provided  with  a 
competent  scientific  corps  of  investigators  mth  their  assistants. 

I  have  given  hem  the  mere  outline  of  a  scheme  which  appears 


•Uiwl  throiijrii  an  iiiiiiitmr»itc<l  conn  try.    In  the  face  of  rvimniM  xrnrningf,  thcro  are 

WMK  ^'^J'"  "II  -'.  LM  •  I I <...,t  ti.,.  ^jrnpir  iifoeuutinn  (pf  gmtjUierhi;  Uieir  fli'e»  ho- 

r>  laoivdcd,  imd  qoI  unwisely,  Umt  aucIi  wIlAil 
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to  mc  the  most  practicable  and  advantageous,  simply  because  I  , 
have  not  the  opportunity  in  this  article  to  enlarge  upon  its  scope 
and  its  adaptability  to  the  end  in  view,  but  1  believe  that  such  a 
plau  will  be  found  adequate  for  the  maintenance  and  utilization 
of  the  park  in  such  a  manner  as  to  produce  the  nrost  satisfactory 
scientific  results ;  while,  as  I  have  shown,  tiiere  is  need  of  prompt 
action  in  some  directions,  it  is  not  necessary,  however  desirable, 
that  the  whole  of  this  plan  should  be  inaugurated  at  once.  On 
the  contrary,  time  and  money  may  be  saved  by  beginning  uiK)n  a 
small  scale,  and  gradually  widening  the  scope  of  observation. 
Eventually,  however,  such  a  scheme  must  lead  to  the  introduction 
of  observers  in  everj^  important  department  of  scientific  research. 

The  most  unpleasant  part  of  the  whole  subject  is  the  pecuniary 
difliculty,  but  I  would  gladly  repose  suilicicnt  confidence  in  the 
culture  of  my  countrymen,  to  believe  that  an  enumeration  of  the 
immediate  practical  results  to  follow  from  this  investment  is  un- 
necessary to  convince  them  of  its  desirability.  For  the  present, 
no  method  of  accomplishing  this  plan  seems  avaihible,  except  a 
grant  from  the  General  Government  of  an  amount  suflicient  for 
the  labors  of  a  single  year,  but  we  ma}-  be  justified  in  hoping  that 
the  judicious  application  of  the  first  grant  would  render  future 
appropriations  more  apparently  necessaiy.  It  would  not  be  diffi- 
cult to  demonstrate  the  propriety  of  a  large  endowment  for  the 
improvement  of  the  park,  but  it  is  foreign  to  the  objects  of  this 
paper,  which  have  been  to  show  the  value  of  the  tract,  and,  in  a 
general  manner,  to  show  how  it  may  be  used  to  atlvantage,  without 
discussing  minutely  the  means  to  be  employed  for  this  purpose. 

If  the  suggestions  here  made  shall  aid,  in  an}'  degree,  in 
a<lvancing  the  cause  of  scientific  research,  more  will  have  been 
accomplished  than  the  writer  has  dared  to  hope. 


THE  GIANT  CUTTLEFISHES  OF  NEWFOUNDLAND 

AND  THE  COMMON   SQUIDS  OF  THE  NEW 

ENGLAND   COAST. 

BY   PROFESSOR  A.  E.  VERRILL. 

The  various  accounts  of  the  appearance  and  capture  of  several 
gigantic  cuttle-fishes  or  "squids"  on  the  coast  of  Newfoundland, 
that  have  recently  been  published  in  the  newspapers,  have  exci- 
ted an  unusual  interest  in  animals  of  this  kind.  I  have  been  so 
fortunate  a»  to  obtain  for  examination  and  description  the  jaw  of 
the  huge  specimen  found  floating  at  the  surface  on  the  Grand  Banks 
in  1871,  and  referred  to  by  Dr.  Packard  in  his  interesting  article 
in  a  former  number  of  the  Naturalist  (vol.  vii,  No.  2,  p.  91), 
and  also  the  jaws  and  two  of  the  large  suckers  of  a  gigantic  spec- 
imen recently  obtained  in  Bonavista  Bay,  Newfoundland,*  and 
parts  of  another  smaller  specimen,  captured  in  December  near 
St.  John.  In  a  future  article  I  propose  to  describe  and  figure 
these  remarkable  specimens,  and  will,  therefore,  at  present,  merely 
state  that  these  remains  show  that  two  distinct  kinds  of  gigantic 
squids  exist  on  the  coast  of  Newfoundland.  One  of  these,  rep- 
resented by  the  jaw  obtained  in  1871,  is  a  comparatively  elon- 
gated species,  having,  according  to  the  measurements  made,  a 
body  about  fifteen  feet  long  and  nineteen  inches  in  diameter, 
with  the  ordinary'  arms  about  ten  feet  in  length  and  seven  inches 
in  diameter  (the  tw^o  long  extensile  arms  of  unknown  length). 
This  is*  probably  the  Architeuthis  monachus  of  Steenstrup,  as 
stated  by  Dr.  Packard.  The  other  is  represented  by  the  jaws  and 
suckers  in  my  possession  and  by  one  of  the  long  extensile  arms 
preserved  in  the  museum  at  St.  John,  Newfoundland,  which  was 
cut  off  from  the  individual  that  attacked  the  boat,  as  described 
in  the  February  number  of  the  Naturalist,  p.  120.  Of  this,  I 
also  have  some  of  the  suckers.  Possibly  a  specimen,  captured  at 
Coombs  Cove,  was  the  same  individual  that  attacked  the  boat, 
for,  when  captured,  it  had  lost  one  of  its  long  arms,  and  the  one 


*For  these  unique  Bpccimons  I  am  indebted  to  Prof.  Baird,  of  the  Smithsonian  In- 
stitution. 
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romaining  agreed  in  diincnsions  with  the  one  preserved.  This  is 
a  comparatively  stout -species,  having,  according  to  the  measure- 
ments made,  of  the  last  named  individual,  a  body  about  ten  feet 
long  and  three  or  four  feet  in  diameter ;  the  two  long,  slender, 
extensile  arms  were  forty -two  feet  long ;  the  shoiter  arms  aI)Out 
six  feet  long  and  nine  inches  in  diameter.  One  of  the  Jaws  of 
this  species  resembles  the  one  figured  by  Dr.  I'ackard  (vol.  vii, 

p.  9.'],  fig.  10)  as  probaldy  Archi* 
tenth  is  dux  Steenstrup,  and  may 
be  the  same  species. 

A  smaller  specimen  was  cap- 
tured in  December,  in  Logic  Bay, 
about  three  miles  from  St.  John, 
in  herring  nets.  Photographs 
were  made  of  this :  one  showing 
the  entire  bod},  somewhat  muti- 
lated anteriorly ;  the  other  show- 
ing the  head  with  the  ten  arms 
att  w\ui\,  TI.c  bodv  of  th-s  • 
specimen  was  over  seven  feet 
long,  and  between  five  and  six 
feet  in  circumference  ;  the  caudal 
fin  was  twenty-two  inches  broad, 
but  short,  thiciv,  and  emarginate 
-VjjJ  posteriorly  on  each  side,  the  end 
of  the  body  being  acute ;  the  two 
long  tentacular-arms  were  twenty- 
four  feet  in  length,  and  two  and  a 
half  inches  in  circumference,  ex- 
cept at  the  broader  part  near  the 
end;  the  tips  slender  and  acute; 
the  largest  suckers  1*25  inch  in 
diameter,  with  serrateil  edges  ;  the 
eight  short  arms  were  each  six 
feet  long ;  the  largest  two  were  ten  inches  in  circumference  at 
base  ;  the  others  were  nine,  eight  and  seven  inches.  These  short 
arms  taper  to  slender  acute  tips,  and  each  bears  about  one  hun- 
dred large,  bell-shaped  suckers,  with  serrated  margins.  Each  of 
the  long  arms  bears  about  one  hundred  and  sixt}-  suckers  on  the 
broad  terminal  portion,  all  of  which  are  denticulated ;  the  largest 
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ones,  whieb  form  two  rcgnlnr  altorimtittg  ro^vs»  of  twelve  eac^ 
are  ii>>out  an  incfi  in  clianit^kT, 

The  general  form  and  struct n re  i>f  Ihese  giants  may  be  bet»t 
utidersU)od  by  oouiparison  willi  tlit.*  common  smnll  kinds  found  on 
our  chores,  to  wbirh,  in  fnety  the  Itirge  ones  arc  closely  nllied  ; 
moreover,  their  ba!»its  are  in  many  respects  ciuite  similar. 

Of  tUo  smaller  *' squids,**  at  lea«t  six  species  occur  *>u  tbo  const 
of  New  England,  but  some  of  tbest*  are  quite  rare* 

Mfgo  palh'da  Verrill  (figs.  54,  55),  t)n  the  southern  cua.^l  of 
New  England,  especially  in  Long  Island  Sound  and  near  Ncw 
York,  the  species  represented  by  ll^s.  54  and  55 
often  occurs  in  lar{2;p  numbers,  and  is  frequently  cap- 
tured in  groat  quantities  in  seiner,  with  nicnba<lcn  or 
"bony-fish,"  upon  which  it  probably  feeds. 

Till;*  Kpeeies  I  have  recently  described  under  the 
name  of  Loligo  pallida.^ 

The  body  is  stont,  tapering  rapidly  backward. 
Anterior  border  of  the  mantle  with  a  pronunent,  olv 
tu-nd>  rouud<td,  me  iiaL  doi^al  lobe,  from  w^Jcb  ibo 
margin  recedes  on  each  side;  on  the  lower  side  the 
la  concave  in  the  nibldle,  with  a  projecting 
I  each  side-  Caudal  fin  Inrge,  about  as  broad 
oa  long,  more  than  half  as  long  as  the  body.  Siphon 
large  and  stout ;  upper  pair  of  arms  considerably 
amaller  and  shorter  than  the  others,  slender  at  tips, 
margined  along  the  inner  dorsal  ridge  with  a  thin 
mend»ranc,  hjecond  pair  of  arms  stouter  and  longer, 
triquetral,  slightly  margined  on  the  outer  angle. 
Third  pair  much  stouter  and  con&idend)ly  longer, 
with  a  metnt»ranous  fold  along  the  mitldleof  the  outer 
««rfae(%  which  expands  into  a  thin  membrane  toward  quUI  ortQitiFo 
the  end.  Tentacular  arms  long  nn<l  slender*  in  ex-  **** 
t4*n<iion  longer  than  the  h(x\}\  the  portion  that  bears  suckers  form- 
ing about  one-third  the  whole  length  ;  in  I  he  female  the  larger 
snekcni  on  the  mirhlle  of  this  portion  are  not  so  large  as  the 
largest  on  the  other  arms,  and  are  arranged  in  about  four 
rows;  tliose  uear  the  tipsof  tlte  anna  are  very  small  and  crowded* 


•  I  •  U.  8.  Com  III  Ui- tuner  of  ¥Mi  Aud  FIbtiirrlcs,  for  1871  and  1<>73.  p.  035, 

Vilotr  :•'   i<:v  io(,  lOIa.     Titc  i^lcatirlpUoQ  oud  tiguvea  ore  licrG  reproduced  wlih  Uie 
oonneut  of  TroIVsMor  Bulnl. 
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In  the  male  the  principal  snckcrs  of  the  tentacnlar  arms  are  very 
much  larger  than  in  the  female,  and  considerably  exceed  those  of 
the  other  arms  ;  they  form  two  alternating  rows  along  the  middle 
of  the  arm,  and  external  to  them  there  is  a  row  of  smaller  suck- 
ers  on  each  side,  alternating  with  them  ;  the  suckers  toward  the 
tips  are  very  numerous,  small  and  crowded ;  outside  of  the 
suckers,  on  each  sitie,  there  is  a  marginal  membrane  with  a  scal- 
loped e<lge ;  another  membranous  fohl  runs  along  the  outer  sur- 
face and  expands  into  a  broad  membrane  near  the  end  ;  the  arms 
of  the  ventral  pair  are  intermediate  in  length  between  those  of 
the  second  and  third  pairs,  (iround-color  ()f  the  body,  head, 
arms  and  fins,  pale,  transhicent,  yellowish  white;  entire  ventral, 
surface  pale,  with  small,  distant,  brownish  circular  spots,  which 
are  nearly  obsolete  on  the  siphon  and  arms ;  the 
upper  surface  is  covered  with  pale  brown,  une- 
qual, circular  spots,  which  are  not  crowded,  hav- 
ing spaces  of  whitish  between  them  ;  the  spots 
are  more  sparse  on  the  head  and  arms,  but  some- 
what clustered  above  the  eyes.  The  general  ap- 
pearance of  the  animal  when  fresh  is  unusually 
f^Y^— >  pale  and  gelatinous.  The  *' pen'*  is  broad,  quill- 
^0CT>  ^  slia])ed,  translucent  and  amber-colored.  A  me- 
dium-sized male  specimen,  preserved  in  alcohol, 
measures  145'"™  from  the  base  of  the  dorsal  arms 
of  the  posterior  end  of  the  body  ;  length  of  body, 
120'"'";  length  of  caudal  fin,  70'"'";  breadth  of 
fin,  75'""^;  length  of  first  pair  of  arms,  42"""  ;  of 
second  pair,  .00"'"*;  of  third,  GO'"'";  of  tentacular 
arms,  l^O"*"";  of  ventral  pair.  53"'"*. 

Lolifjo   Peal  a  Lesueur*   (figs.  f)C)^  57).     This 
is  similar  to  the  preceding  species  in  structure, 
but  is  more  elongated  in  form  and  much  more 
Egg  CapMne  of  L.   highly  colored.      The  color  when  living  is  very 
cliangeable,  owing  to  the  alternate  contractions 
of  the  spots  or  color-vesicles,  but  these  spots  are  nnich  crowded, 
especially  on  the  back,  and  the  red  and  brown  shades  predomi- 
nate, so  as  to  give  a  general  reddish  or  purplish-brown  color. 


*Thi8  Fpecics  is  well  reprcBcnted  by  pinte  25.  flg.  310,  in  the  Inst  edition  of  CJou1d*fl 
Invertebrates.  This  figure  was  crroncoue^ly  referred  to  Ommastrephis  Lariramii  by 
Mr.  Binney. 
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Flpr.  57. 


This  species  when  full-grown  is  over  a  foot  in  length,  though 
most  of  those  taken  arc  smaller.  It  is  very  abundant  in  Vine- 
yanl  Sound  and  Long  Island  Sound,  and  is  taken  in  great  quanti- 
ties in  the  seines  and  fish-pounds. 

The  eggs  of  this  and  the  allied  species  are  contained  in  many 
elongated  gelatinous  capsules  (see  fig.  5G),  which  are  attached  by 
one  end  to  some  common  support,  from  which  they  radiate  in  all 
directions.  These  clusters  are 
often  six  or  eight  inches  in  di- 
ameter, containing  hundreds  of 
the  capsules  each  of  which  is 
from  two  to  four  inches  long,  and 
filled  with  numerous  eggs.  These 
are  deposited  in  June  and  Jul},  i 
By  the  20th  of  June  many  of  ' 
these  eggs  contain  embryos  in 
different  stages  of  development 
(see  fig.  57). 

Even  at  this  early  period  some 
of  the  pigment  vesicles  are  al- 
ready developed  in  the  mantle 
and  arms,  and  during  lifc^if  ex- 
amined under  the  microscope,  these  orange  and  purple  vesicles  may 
be  seen  to  contract  and  expand  rapidly  and  change  colors,  as  in 
the  adult,  only  tiie  phenomena  ma}'  be  more  clearly  seen,  owing 
to  the  greater  transparency  of  the  skin  in  the  embryos.  They  are, 
therefore,  beautiful  objects  to  observe  under  the  microscope.  At 
this  stage  of  development  the  eyes  were  brown.  In  these  embryos 
the  yolk  is  finally  absorbed  through  the  moutii,  which  corresponds, 
therefore,  in  this  respect,  to  an  'Mimbilicus."  The  more  advanced 
of  these  embryos  were  capable  of  swimming  about,  when  removed 
fh)m  the  eggs,  by  means  of  the  jets  of  water  from  the  siphon. 

During  July  and  August  the  young,  from  a  quarter  of  an  inch  to 
an  inch  in  length,  swim  free  at  the  surface,  and  ma}-  often  be  taken 
in  immense  quantities  with  towing  nets.  They  were  particularly 
abundant  last  summer,  in  Vine3^ard  Sound,  where  large  numbers 


Embryo  of  L.  Pciilil/ 


•a',  a"f  a"\  a"\  the  right  •*arnis  "  bHonpfinp  to  four  puire;  c,  the 8ide  of  the  head; 
€v  the  eye ; /,  the  cniulal  lliis;  /*,  the  heart;  n,  tlie  mantle  in  which  color-vesicles  are 
already  developed  and  capable  of  chanjjfing  their  colors;  o,  the  internal  cavity  of  the 
ean;  «,  the  siphon;  y^  the  portion  of  the  yolk  not  yet  absorbed. 
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were  captured  by  Mr.  Vinal  N.  Edwards,  for  the  U.  S.  Fish  Com- 
mission.  These  young  squids  are  devoured  in  inconceivable  num- 
bers b}'  fishes  of  many  kinds,  and  also  by  the  larger  jelly-fishes,  and 
many  other  marine  animals. 

The  larger  sizes,  and  even  the  adults,  are  also  greedil}*'  devourcil 
by  blue-fish,  black -bass,  striped-bass,  weak- fish,  mackerel,  cod,  and 
many  other  kinds  of  fishes.  Therefore  those  ** squids"  are  really 
of  great  importance  as  food  for  our  most  valuable  market  fishes. 

Onimafitrepheit  ilkcehrosa.  This  is  the  most  common  squid  north 
of  .Cape  Cod,  and  extends  as  far  south  as  Long  Island,  and 
Newport,  Mass.  It  is  very  abundant  in  Massachusetts  Bay, 
the  Bay  of  Fundy,  and  northward.  It  differs  from  the  spe- 
cies of  LoUgo  in  having  distinct  e^'clids,  and  also  in  the 
more  elongated  form  of  its  bod}'  and  the  shorter  caudal  fin.  Its 
internal  shell  or  "' bone  "is  slender  in  the  middle  and  expanded 
at  each  end,  instead  of  being  quill-shaped,  as  in  the  two  pre- 
ceding species.  Messrs.  S.  I.  Smith  and  Oscar  I  larger  ob- 
served it  at  Provincctown,  Massachusetts,  among  the  wharves, 
in  laige  nu:nl»jrs,  July  '2>^.  1H7J,  on;j;a^od  in  c:iptnrini^  an<l  de- 
vouring the  young  mackerel,  which  were  swimming  about  in 
''schools"  and  at  that  time  were  about  four  or  five  inches  long.  In 
attacking  the  mackerel  the}'  would  suddonl}'  dart  backward  among 
the  fish  with  the  velocity  of  an  arrow,  and  as  suddenly  turn  ob- 
liquely to  the  right  or  left  and  seize  a  lish,  which  was  almost  in- 
stanth-  killed  b}^  a  bite  in  the  back  of  the  neck  with  their  sharp 
beaks.  The  bite  was  always  made  in  the  same  place,  cutting  out 
a  triangular  piece  of  flesh,  and  was  deep  enough  to  penetrate  to  the 
spinal  cord.  The  attacks  were  not  alwa3's  successful,  and  were 
sometimes  repeated  a  dozen  times  before  one  of  these  active  and 
wary  fishes  could  be  caught.  Sometimes,  after  making  several  un- 
successful attempts,  one  of  the  squids  would  suddenl}'  drop  to  the 
bottom,  and,  resting  upon  the  sand,  would  change  its  color  to  that 
of  the  sand  so  perfectly  as  to  be  almost  invisible.  In  this  way  it 
would  wait  until  the  fislies  came  back,  and  when  they  were  swim- 
ming dose  to  or  over  the  ambuscade,  the  squid,  by  a  sudden  dart, 
would  be  pretty  sure  to  secure  a  fish.     Ordinarily,  when  swimming, 

♦  This  Ppcclcs  is  not  well  fi;furefl  in  the  iapt  edition  of  Gould's  Invertcbrntep.  Plate 
25.  Apr.  .'WO,  whlfh  Mr.  niiinoy  refors  to  it,  really  repre.<onts  a  Loligo.  Plate  20,  flgs  Ml 
—341  (erroneously  referred  to  LoU'jopsis  paro),  wap  probably  made  fioin  a  £i>ccimcii 
of  this  specios,  but  if  so  the  long  arms  were  Incorrectly  drawn. 
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they  were  thickly  spotted  with  red  and  brown,  but  when  darting 
among  the  mackerel  they  appeared  translucent  and  pale.  The 
mackerel,  however,  seemed  to  have  learned  that  the  shallow  water 
was  the  safest  for  them,  and  would  hug  the  shore  as  closely  as  pos- 
sible, so  that  in  pursuing  them  man}'  of  the  squids  became  stranded 
and  perished  by  hundreds,  for  when  they  once  touch  the  shore  they 
begin  to  pump  water  from  their  siphons  with  great  energy,  and 
this  usually  forces  them  farther  and  farther  up  the  beach.  At  such 
times  they  often  discharge  their  ink  in  large  quantities.  Tlie  at- 
tacks on  the  young  mackerel  were  observed  mostl}-  at  or  near  high 
water,  for  at  other  times  the  mackerel  were  seldom  seen,  though 
the  squids  were  seen  swimming  about  at  all  hours ;  and  these  at- 
tacks were  observed  both  in  the  day  and  evening.  But  it  is  prob- 
able, from  various  observations,  that  this  and  the  other  species  of 
squids  are.  partially  nocturnal  in  their  habits,  or  at  least  are  more 
active  in  the  night  than  in  the  day.  Those  tliat  are  caught  in  the 
pounds  and  weirs  mostly  enter  in  the  night,  evidently  while  swim- 
ming along  the  shores  in  '^ schools."  They  are  often  found  in  the 
morning  stranded  on  the  beaches  in  immense  numbers,  especially 
when  there  is  a  full  moon,  and  it  is  thought  by  many  of  tlie  fish- 
ermen that  this  is  because,  like  many  other  nocturnal  animals, 
the}'  have  the  habit  of  turning  toward  and  gazing  at  a  bright  light, 
and  since  they  swim  backwards  tliey  get  ashore  on  the  beaches  op- 
posite the  position  of  the  moon.  This  habit  is  also  sometimes 
taken  advantage  of  by  the  fishermen,  who  capture  them  for  bait 
for  cod-fish  ;  they  go  out  in  dark  nights  with  torches  in  their  boats 
and  b}'  advancing  slowly  toward  a  beach  drive  them  asiiore.  Tiiey 
are  also  sometimes  taken  on  lines,  adhering  to  the  bait  used  for 
fishes.  Their  habit  of  discharging  an  inky  fluid  through  the  sii)hon, 
when  irritated  or  alarmed,  is  well  known.  This  squid,  like  the 
preceding,  is  eagerly  pursued  by  many  voracious  fishes,  even  when 
adult.  Among  its  enemies  are  the  full  grown  mackerel,  who  thus 
retaliate  for  the  massacre  of  their  own  3'oung  by  the  squids. 

The  specimens  observed  catching  young  mackerel  were  mostly 
eight  or  ten  inches  long,  an  1  somi*  of  them  were  still  larger. 

A  fresh  specimen,  caught  in  Casco  Bay,  had  the  following  pro- 
portions: Length  of  head  and  body,  not  including  the  arms, 
22l'"'°;  length  of  caudal  fin,  8G'""' ;  breadth  of  fin,  00""";  diam- 
eter of  body,  Si}'""' ;  length  of  upper  arms,  80'"'"  ;  of  second  pair. 
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lOO""* ;  of  third  pair,  100°™ ;  of  extensile  ni:in8,  182™ ;  of  the 
ventral  pair,  90'"™. 

The  length  of  time  required  for  these  squids  to  become  full  grown 
is  unknown,  as  well  as  the  duration  of  their  lives,  but  as  several 
distinct  sizes  were  taken  in  the  pounds,  and  those  of  each  school 
were  of  about  the  same  size,  it  is  probable  that  they  are  several 
3'cars  in  attaining  their  full  size.  A  specimen,  recently  caught,  at 
Eastport,  Maiuc,  was  pale  bluish-white,  with  green,  blue  and  yel- 
low iridescence  on  the  sides  and  lower  surface ;  the  whole  body 
was  more  or  less  thickly  covered  with  small,  unequal,  circular, 
orange-brown  and  dark  brown  spots,  having  crenulate  margins ; 
these  spots  are  continually  changiug  in  size,  from  mere  points, 
when  they  are  nearl}'  black,  to  spots  0*04  to  0-OG  of  an  inch  in 
diameter,  when  they  are  pale  orange-brown,  becoming  lighter  col- 
ored as  they  expand.  On  the  lower  sides  the  spots  are  more 
scattered,  but  the  intervals  are  generally  less  than  the  diameter 
of  the  spots.  On  the  upper  side  the  spots  are  nuich  crowd(!d  and 
lie  in  dilferent  planes,  with  the  edges  often  overlapping,  and  thus 
increasing  the  variety  of  the  tints.  Along  the  middle  of  the  back 
the  ground-color  is  pale  flesh-color,  with  a  median  dorsal  band, 
along  which  the  spots  are  tinged  with  green,  in  fine  specks.  Above 
each  eye  there  is  a  broad  lunate  si)ot  of  light  purplish  red,  with 
smaller  brown  spots.  The  ui)per  surface  of  the  head  is  deeply  col- 
ored by  the  brown  spots,  which  are  here  larger,  darker,  and 
more  crowded  than  elsewhere,  and  situated  in  several  strata.  The 
arms  and  fins  are  colored  like  the  body,  excei)t  that  the  spots  a|>- 
pear  to  be  suialler.  The  suckers  are  pure  white.  The  eyes  are 
dark  blue-black,  surrounded  by  an  iridescent  border. 

The  remaining  species  are  comparatively  rare,  and  are  seldom 
seen  on  our  shores,  their  proper  homes  being  probably  farther 
north,  or  in  mid-ocean. 

or  the  eight-armed  group  of  Cephalopoda,  only  one  species,  the 
Octopus  Bairdii  V.,  has  hitherto  been  fouud  on  the  New  England 
coast  (see  Amer.  Natuu.vlist,  vol.  vii,  p.  31)1.  July,  l.s73).  It 
is  not  improbable  that  several  other  species  of  scjuids  and  Octopi 
remain  to  be  discovered  on  our  coast.  Even  the  gigantic  species 
taken  at  Newfoundland  may  also  frequent  the  northern  coasts  of 
New  England,  or  the  deep  water,  otf  shore,  for  we  really  know 
very  little  of  the  active  free-swimming  animals  that  inhabit  the 
great  depths  and  cannot  be  taken  with  the  dredge. 


BOTANICAL  OBSERVATIONS  IN  WESTERN  WYOMING. 

BY   DR.  C.  C.  PARRY. 

No.  8. 

.The  very  full  botanical  list  contained  in  Hayden's  Reports  for 
1871-72  includes  most  of  the  plants  met  with  in  the  Upper  Yel- 
lowstone basin,  being  comprised  within  the  limits  of  the  Yellow- 
stone National  Park.  But  as  no  attempt  is  made  in  the  above 
reports  to  present  the  subject  in  its  physiographical  aspects,  and 
the  list  as  a  whole  embraces  plants  derived  from  other  distinct 
botanical  districts,  I  propose  to  continue  the  itineraiy  sketch  of 
the  botanical  features  presented  on  our  route,  noting  the  charac- 
teristic, peculiar,  or  undescribed  plants  as  they  are  cursorily 
brought  to  view. 

*  The  elevated,  irregular  and  bare  mountain  ridges  that  bound 
the  Upper  Y^'ellowstone  basin  on  the  east  command  by  far  the 
finest  prospect  of  this  remarkable  district.  In  approaching  from 
any  other  direction,  the  distant  view  is  mainly  shut  off  by  the 
dense  pine  forests  that  almost  continuously  cover  the  adjoining 
country  ;  but  from  the  Stinking  AVater  divide,  reaching  above  the 
timber  line,  the  unobstructed  view  takes  in  the  whole  scope  of 
adjoining  woodland,  the  broad  expanse  of  the  lake  with  its  deeply 
indented  shores  and  rocky  islets,  and  on  a  clear  morning  wreaths 
of  misty  fog,  which,  rising  here  and  there  out  of  the  forest  depths, 
reveal  the  locality  of  steam  jets  or  boiling  springs. 
.  On  leaving  these  attractive  heights  to  plunge  into  the  sombre 
forests,  we  soon  lose  the  peculiar  subalpine  flora,  which  gives 
.place  to  more  common  woodland  forms. 

Aquilegia  flaveacens  of  Watson  is  especially  abundant  with  its 
loose  straggling  habit  and  light  yellow  blossoms,  less  showy  than 
most  species  of  this  attractive  genus.  '^ 

Ledum  glandalosum  Nutt.  is  here  noticed  for  the  first  time  on 
our  route,  forming  bushy  clumps  with  laurel-shaped  leaves,  and 
scant  clustered  heads  of  white  flowers. 

Erythroniam  gnunUjlonnn  Pursh  here  presents  in  form  and 
habit  an  exact  western  counterpart,  on  a  larger  scale,  of  our  well 
known  eastern  species.     Mosses  and  wood  lichens  in  greater  pre- 

(176) 
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fusion  and  variety  indicate  a  moister  climate ;  and  along  the 
borders  of  innumerable  springs  and  ice-cold  brooks  grow  the 
ordinary  forms  before  noticed,  including  species  of  Cardumine^ 
Saxifnuja^  Mitclla,  ^litnidus^  Mcrtenda^  llabenuria^  etc.,  etc. 

The  absence  of  any  well-marked  trails,  and  the  annoying  ob- 
struction of  fallen  timber,  obliging  frequent  dtHours,  are  apt  to 
confuse  the  sense  of  direction  even  in  those  most  experienced  in 
wood-craft,  and  frequent  reference  to  the  cojnpass  is  necessarj'  to 
maintain  a  direct  course.  It  is  therefore  a  great  relief,  both  to 
man  and  animals,  to  emerge  occasionally  into  open  grassy  valleys, 
which  olfer  something  else  to  engage  the  eye  and  thought  more 
pleasantly  than  dodging  the  scraggy  branches  of  Overhanging  pine 
trees,  or  devising  the  best  way  of  escape  from  a  perfect  lAaze  of 
fallen  trees.  To  the  l)otaniHt  especially  these  little  open  parks 
aiford  the  most  satisfactory  field  for  observation  and  collection, 
however  seriously  interfered  with  by  the  persistent  annoyances  of 
insect  pests.  The  Gramineie  here  brought  to  view  comprise  the 
ordinary  northern  forms,  including  Phleum  alpinum  L.,  Vilfn  as- 
perlfoUa  Nees  and  Meyen,  Agmslis  saibra  Willd.,  'MuJdcnbergia 
Mexkana  Trin.,  ddaniagrostis  Canadensis  Bcauv.,  Cahnnagrostis 
lAipponica  Trin.,  Ka.leria  cristata  Pers.,  Melica  bvlbosa  Ge3'er., 
Poa  Andlna  Xutt.,  Festuca  ovina  L.,  Bromtis  breviaristatns  Thur- 
ber,  Tnticum  wgiopoides  Turcz,  etc.,  etc.  The  Cyperacea;  are 
represented  hy  Eriophorum  pfflf/stacJn/on  L.^  Carex  rigida  Good., 
C.  Jamesil  Torr.,  C  Donglasii  Boott,  C.  aqnatiUs  Wnhl.,  C.  Ray- 
nohhii  Dewey,  C  leporina  L.  and  C.  trnrn'rostris  Olney,  ined. 

On  reaching  the  shore  of  Yellowstone  Lake  the  great  variety  of 
exposure  bordering  this  magnifioent  ixxly  of  water,  at  an  eleva- 
tion of  seven  thousand  four  hundred  feet  above  the  sea  level, 
added  material  attractions  to  the  native  flora.  Iliiih  bluti*  banks 
here  alternate  with  stretches  of  sandy  or  gravelly  beach,  while 
numerous  inland  lagoons,  frecpiently  heated  by  boiling  springs, 
maintain  a  local  temperature  often  too  high  for  the  ordinary  ph«?- 
nogamous  plants.  When,  however,  this  sonrce  of  internal  heat  is 
properly  tempered,  there  is  induced  a  profuse  hot-bed  growth. 
But  the  specific  forms  are  not  materially  ditferent  from  those  else- 
wlu'rc  exhibited.  Strikingly  conspicuous  among  less  showy  plants 
were  the  profuse  blossoms  of  (ienliana  dottwsa  Fries.  i)resenting 
flowers  of  unusual  size,  and  streaked  with  the  most  delicate  shades 
of  azure  blue.     A  peculiar  form  of  Pcntstemfm  stcundijJorus  Benth. 
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wa3  cqimlly  cllstinguUhed  by  its  brilliant  colors  and  eultlvateil  style 

-rowtU*     Of  other  plants  airoctiug  suttli  locations  vvc  tmiy  i     ' 
i.  .  I  Sprttgnea  umi*eUuta  Torr.,  (fh(t;nactiH  Douffhi sit  Hook, y  I 
nm  Premontii  Dd  ^nd,  more  singular  in  its  associations  villi 
aeglccted  ficlcU  and  gardens,  Brunetla  vidgaria  L.  and  Scrophularia 

Another  peculiar  plant  of  this  district  is  that  character ixed  by 
Dr.  Torrey  in  ilaydcn*s  Report  as  a  new  genus  of  Lobelia 
viz;  Portrrella  carnnlosa  Torr.     By  some  inadvertence  the 
nym  of  the  original  plant,  described  in  Botany  of  Becchey*8  Voyag* 
j)age  362*,  under  the  name  Lobelta  carnosula  H.  and  A,  was  ipiotcu 
HB  Lt^Mta  eanmloifa  III  and  A.,  and  the  changed  name  ailupted 
for  the  typical  species  of  this  proposed  genus.    It  is  still  doubtfi 
whether  the  distinguishing  characters  are  sullicient  to  entitle  thib 
plant  to  generic  rank  rla  distinct  from  Lobelia.     The  localities  ia 
which  it  waa  invanably  found  were  recently  exsiccated  pond-holes 
in  open  grassy  valleys,  which  it  adorned  profusely  with  its  deli- 
cate blue  Ilowers ;   it  was  here  quite  constantly  afisociated  with 
Xn^tttrthnn  rurvtsiltfpm  Nutt. 

While  searching  in  siuiilnr  localities  near  the  falls  of  the  Ybl- 
lowstone  for  fruiting  specimens  of  the  latter  plant,  iny  attention 
<'tcd  to  a  dense  subaqiiatic  growth,  occupying  the  basin 
I  low  muddy  pond.  This  proved  to  be  /vVtJ^to,  which  Dr. 
KngelmnnD,  who  has  assiduously  studied  this  difficult  genus,  has 
characterized  under  the  name  of  Isoetes  Bohmderi  var.  Pam/i, 
(Sef  Api)endix,  No.  307*)  The  tiumerous  additions  tu  this  genus, 
lately  mmlc  under  the  inspiring  influence  of  Dr.  Kngclmann' 
researched,  show  how  In rgcly  dependent  is  the  introductory  w*ork 
of  the  botanical  collector  on  the  supplementary  laftors  of  the 
herbarium  botanist. 

On  the  elevated  grassy  slopes,  which  at  difTerenl  i>(>iin.H  ;niurd 
AQ  agrccaldo  relief  to  the  uniform  forest  growth,  wc  invariably 
encounter  a  well  uinrUed  subal|nne  flora  in  the  prevalence  of  such 
attractive  forms  as  the  following,  namely :  Caltha  hptontpahi 
DC,  Ch^fftropia  nana  Nutt.?  Asirogaluif  Jventrophyla  Gray,  ISu- 
pUurlum  raunncrthiihs  h,^  Anter  puhhetius  DC.  Eaiou^  Engeron 
urMHttvi  DC.  Eaton,  Aplopappua  suJfnttkosHm  Gray,  and  JSeneci^' 
amp^tctenB  Gray*  At  lower  elevations  the  same  open  charact* 
of  countn%  agreeably  sot  off  with  copses  of  AbtcH  rfrandtft  Lindl., 
atfoni  a  wtill  larger  numbcj-  of  interesting  forin^,  nirlnJiiu/  l^^Jhrs 
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ifincQHhitimxtm  Pursh,  Pi*yr:miiinHm  kincarpum  Hook,,  Liiptxtirttm 
Bcopuhrum  Gray,  Lonkera  cctmka  L.,  A»ter  conspicmis  LitHlL, 
A.  integrifoHus  Nutt,,  A,  eiegana  Torn  Gray,  A,  £Hgdmanni 
Gray,  Senecio  triangularis  Hook*,  S,  Andinus  Kutt ,  Iliemcium 
ScoHleri  Hook.,  OatUtheria  rnf/ntiniten  Hook.,  Orthfjcnrpnn  Parr^i 
n.  sp.  Gray  (^ce  Appendix,  No.  218),  Edtinospf'rmum  dt^JleJtum 
Lebm,,  iSpimitlhes  Rovianzfiffifjna  Cham,,  Fritiihma 
Spreiig.,  Calochortits  curfjcarpus  8.  Wat8uu,  BntrtirJiiiUii 
Hiusbcock. 

At  the  head  of  VeUowstoue  LaJte,  frmging  i\\Q  xi\\ul\  of 

one  of  its  numerouB  inlets,  was  fouufl   in  great  abui  tli4J 

well  known  European  plant,  Subtdaria  aquatica  L.  This  has  been 
regarded  as  one  of  the  rarities  on  the  American  eontinont,  and 
has  been  termed  by  Dr.  Gray  one  of  ''the  late  lingerer^**  which 
has  just  managed  to  maintain  its  foothold  in  a  few  isoiattf<l  N^w 
England  lakes :  but  it  seemed  to  be  quite  at  home  on  this  banks 
of  the  Yellowstone.  While  it  is  i>y  no  means  unlikely t  as  sug- 
gested by  0I-.  Gray,  that  from  its  diminutive  size  and  mode  of 
growth,  it  may  have  been  overlooked  in  intermediate  localities.  Us 
occurrence  herCjin  such  profuBiun,  sO  remote  from  any  rerognizi^d 
connection  with  an  ancestral  source,  is  very  suggestive  in  its  bear- 
ing on  the  question  of  geographical  distribution*  and  derivatiro 
origin  of  species.  Certainly  the  localities  on  this  continent  whero 
it  might  have  persisted,  if  originally  spread  round  the  northern 
hemisphere,  arc  sulliciently  numerous  not  to  leave  such  wiite  gaps 
as  that  between  Maine  and  AYyoming!  Doubtless,  as  in  othi*r 
apparently  nnacconntable  cases,  future  discovery  cither  east  or 
west  will  help  to  fill  up  this  chasm. 

In  the  numberless  ponds  and  lagoons  which  occur  near  tbt 
head  of  Yellowstone  Lake  only  the  usunl  forms  of  northern  aqnat- 
io  plants  were  noticed,  including  Uantmcuhts  a^natiUah.j  Nttpkar 
advena  Ait.,  Utrlcularia  vulgaris  L.,  Lemna  trimlea  L.,  Typka  taH^ 
folia  L.,  Spitrganiani  simplex  Uude^^  ZaimkhpUa  paluitt  T 
Potamogeion  per/oliatus  L. 

In  none  of  these  ]>rutaising  localities  was  I  able  to  detect  tbe 
Xaphar  pohj&^palum  Eugel.^  which  seems  singularly  to  affoet  iso- 
lated localities. 

The  various  eonfcn*oid  growths 'and  obscure  vegetable  orgati- 
isms  in  connection  with  the  numberlesis  hot  springs  of  this  reglim 
will  no  doubt  reward  the  special  researches  of  the  microscopical 
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botaniftt  with  ucw  ami  peculijir  forma,  be  lure  taking  fiaul  itave 
of  the  Yellowstone  Park  dihtriet,  it  nyny  bu  i>ropcr  to  jillude  brieffy 
to  the  character  of  the  forest  gfowth,  so  obtrusively  forced  on  the 
ttttcution  of  thi)  traveller.  Not  less  than  ninety-nine  per  cent, 
of  the  i>iue  growth  of  this  clibtrict  ia  mixda  up  of  the  single 
species,  Pinus  contorta  pougL  Mile  after  mile  of  continuous 
forest  muy  be  traversed  without  seeing  any  other  arborescent 
8pecies^  and  their  tallf  Htraight,  unirorni  trunks  and  scattering 
foliHgo*  will  be  always  associated  with  I  he  monotonous  and  dis- 
*ile  features  of  the  park  scenery.  Only  where  the  blaxing 
te  sendB  foith  its  grateful  wannth  to  relieve  the  ordinary 
ebiU  of  a  night  temperaturei  where  tlie  thermometer  in  Angust 
ranges  between  SOT,  and  H'^F.,  do  we  realize  a  manifest  utility  in 
this  wide-spread  forest  procluction*  Occasionally,  lu  low  moist 
groand,  the  balsam  (Abies  grandfs)  comes  in  to  vai'y  the  sombre 
scenery,  and  add  a  deeper  gloom  to  these  shaded  recesses.  On 
higher  mountain  ridges,  Abim  ETujelmuinn  Parry  makes  its  up- 
pearanee,  always  indicating  an  elevation  of  between  eight  <hou- 
8an<l  and  nine  thousand  feet  above  the  sea.  With  tins  latter  I» 
associated,  as  in  the  higlier  mountains  farther  south,  Phmajtexiftft 
Torr»,  but  at  no  point  was  seen  in  this  district  tlie  more  exclusivi 
alpine  form,  Pinus  Batfourfana  Murray,. 

Abies  Menziesii  LindK«  which  is  credited  to  the  park  district  in 
Prof.  Porter's  list,  was  not  seen  by  me,  and  as  ray  attention  was 
particularly  directed  to  this  subject  of  forest  distribution,  it  could 
hardly  have  been  overlooked,  ^t  is  possible  that  some  of  the  pe- 
culiar forms  of  Abies  EnQelmajiii^  in  which  the  cones  with  their 
lengthened  scales  approach  Abi€*f  Menziesii  (though  still  plaiidy 
distinct),  may  have  been  mistaken  in  herbarium  specimens  for  this 
latter  species,  which  was  not  met  with  on  our  route  after  leaving 
Wind  Uiver  valley* 

Our  route  fVom  the  sonlhern  head  of  Yellowstone  Lake  passed 
by  an  almost  insensible  grade  to  one  of  the  nnmeroiis  eastern 
branches  of  Snake  River;  thence,  skirting  along  the  irregular 
mountain  range  to  our  left,  we  passed  in  AiU  view  of  the  Grand 
T/itona  on  our  right,  fVom  which*  making  a  sharp  detour  to  the 
eiist,  wo  reached  u  low  divide  at  the  head  of  Wind  River.  On  this 
part  of  our  route,  being  late  in  the  season  and  on  a  hurried 
march,  but  little  opportunity  was  afforded  for  botanizliig.  The 
general  aspect  of  the  tiora,  as  judged  from  the  autumnal  forma,  was 
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not  materially  different  from  other  districts  passed  over  in  our 
previous  route.  Of  plants  not  elsewhere  noticed  may  be  men- 
tioned Sphceralcea  aceri folia  Nutt.  and  Rvdbeckia  occidentalis 
Nutt.  Near  the  summit  of  the  high  rocky  peak  overlooking  Snake 
and  Wind  River  vallc}*^  was  found  a  new  species  of  Draba  char- 
acterized by  Dr.  Gray,  under  the  name  of  Draba  ventosa  n.  sp. 
(see  Appendix,  No.  15)  :  also  Aster  moiitamis  Rich,  the  latter  only 
known  from  high  northern  collections  in  British  America. 

Fi\)m  this  accessible  pass,  by  which  the  Yellowstone  Park  can 
be  reached  on  a  very  direct  route,  we  passed  rapidly  down  the  open 
valle}'-  of  Wind  River  and  reached  our  previous  rendezvous  at 
Camp  Brown,  on  September  12th,  after  just  two  months*  absence. 

Note.  —  An  appendix,  containing  characters  of  novf  species,  etc.,  will  follow  and 
conclude  this  series  of  articles. 
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The  Zoological  Recori^  for  1871.* — To  those  who  live  away 
from  libraries  and  would  keep  themselves  informed  as  to  the  an- 
nual progress  in  any  department  of  descriptive  zoology,  this  record 
is  invaluable.  Working  naturalists,  also,  more  favorably  situated, 
cannot  do  without  it.  We  have  found  but  few  omissions  in  it,  and 
American  articles  and  memoirs  are  faithfully  reported.  The 
volume  has  been  slow  in  making  its  appearance,  and  we  hope  better 
fortune  and  better  health  will  fall  to  the  lot  of  the  editor  and  his 
assistants  in  the  preparation  of  the  volume  for  1872. 

BOTANY. 

The  Fertilization  of  Gentians  by  Humble  Bees. — The  closed 
gentian  (Gentiana  Andrewsii)  has  flowets  an  inch  and  a  quarter 
or  more  in  length.  These  inflated,  bright  blue  flowers  of  late  au- 
tumn appear  to  be  always  in  the  bud,  as  they  never  open.  The 
corolla  is  twisted  up  so  as  to  leave  no  opening  at  the  top.  The 
flowers  are  all  nearly  erect  with  two  stigmas  considerably  above 
the  five  anthers.  I  see  but  one  way  in  which  it  can  be  fertilized, 
that  is  by  insects.     Several  of  my  students,  as  well   as   myself 

♦Being  vol.  vlii,  of  the  Rcconl  of  Zoological  Lilcrature.  edited  by  Alfred  Newton* 
London.  1873.    Van  Voorst.    8vo.  pp.  496. 
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more  than  two  years  ago,  have  often  seen  humble  bees  entering 
these  flowers.  They  pry  or  untwist  the  opening  with  tlieir  roouth 
organs  and  legs,  and  then  pop  into  the  barrel-shaped  cavity,  which 
they  just  fill. 

The  Deshids. — 0.  Nordstedt  has  published  in  the  part  bearing 
date  11th  Sept.  of  the  "Lunds  Uuiversitets  Arsskrift"  an  exten- 
sive memoir  on  the  Desmidece  of  S.  Norway  ;  over  2 GO  species  are  > 
described,  of  which  some  20  or  more  are  new.  In  the  same  jour- 
nal Nordstedt  describes  and  figures  a  new  species  of  Spirogyra 
from  Scania  {S.  velaJta) . —  Journal  of  Botany. 

ZOOLOGY. 

Entomology  in  Missouri.  —  On  pages  471-7,  vol.  vii,  there  is 
a  flattering  notice  of  the  fifth  Missouri  Entomological  Report, 
which  notice,  though  lacking  the  familiar  initials  A.  S.  P.,  is,  I  in- 
fer, from  the  pen  of  one  of  the  editors  and  a  co-worker  in  the 
cause  of  economic  entomology,  who  frequently  writes  over  those 
letters.  The  notice  contains  some  strictures  which  call  for  a 
reply : 

(I)  As  morphology  indicates  by  the  presence  of  four  pairs  of  jointed 
appendages  in  the  head,  and  embryology  demonstrates  by  their  early 
presence,  four  rings  in  the  head,  our  author's  dellnltion  of  an  insect  as  13- 
jointcd  does  not  express  the  whole  truth.  (2)  He  should  say  17-jointed. 
or  14-joiuted,  counting  the  head  as  one,  in  a  popular  report  of  this  sort. 
(8)  Four  rings  can  be  demonstrated  in  the  head  of  an  insect  as  easily  as 
that  the  petals  of  a  flower  arc  modillcd  leaves. 

(1)  It  hardly  becomes  one  who,  if  my  assumption  is  correct, 
has  in  his  own  writings  put  forth  diflcrent  oj^inions  as  to  how 
many  "/y/)icar*  joints  tbe  licad  of  an  insect  is  composed  of,  to  say 
with  such  assurance,  fhat  embryology  "demonstrates"  that  it  is 
composed  of  four.  The  comparatively  few  species  that  have  been 
studied  embryologically  will  scarcely  warrant  our  receiving  such  a 
statement  as  an  established  fact,  in  face  of  the  many  objections 
that  can  be  brought  against  it.  ]Most  morphologists,  believing 
with  Sir  Jno.  Lubbock  that  there  exists  between  Crustacea  and 
Insecta.  a  physiological  relation  analogous  to  that  existing  be- 
tween water  and  land  vertcbrata,  have  been  inclined,  with 
Straus-Durckheim,  to  consider  the  insect  head  as  7-jointed,  and 
the  insect  body  as  20-joiutcd.     This  is  a  very  desirable  number  to 
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give  force  to  the  idea  of  community  of  descent  between  these  two 
classes,  and  connnunit}-  of  structure  in  their  exo-skeletons.  But 
neilJier  those  who  advocate  7  joints  to  the  liead,  nor  those  who 
advocate  4,  or  3,  or  2,  can  claim  that  their  particular  views  are 
demonstrated  ;  and  until  they  arc  demonstrated  the  advocates  of 
the  1 -jointed  nature  of  the  head  have  the  advantage  and  will  natu- 
rally relegate  the  other  propositions  to  the  limbo  of  pure  theor}'. 
It  is,  moreover,  difficult  to  conceive  how  those  who  include  Arach- 
nids and  ^lyriopods  under  the  term  Insect  can  believe  in  any 
present  community  of  structure  between  them. 

My  own  view  of  this  matter  is  not  badly  set  forth  in  an  ex- 
cellent memoir  by  Dr.  II.  Schaum  ''On  the  Composition  of  the 
riend,  and  on  the  Number  of  Abdominal  Segments  in  Insects,"* 
and  to  defend  it  properly  would  require  a  whole  number  of  the 
Naturalist,  and  involve  a  discussion  of  the  value  of  the  specula- 
tions so  freely  indulged  in  on  this  head.  For  this  I  have  neither 
time  nor  inclination,  and  a  few  words  must  suflice.  I  can  see  no 
good  reason  why  the  jointed  appendages  of  the  head  should  be 
made  to  represent  separate  head  segments,  an}-  more  than  the 
non-jointed  appendages ;  and  if  any  good  reason  could  be 
given,  it  ought  to  apply  to  the  jointed  legs  of  the  thorax  as 
well.  Yet  the  apodous  insect  larva  develops  jointed  legs  as  well 
as  the  legged  larva.  To  me  the  idea  that  the  head  is  composed  of 
four  joints  is  not  a  whit  more  tenable  than  the  opinion  that  the 
thorax  is  composed  of  six.  As  Schaum  has  well  said,  it  is  a  gen- 
eral law  that  an  insect  leaves  the  egg  with  the  full  complement  of 
joints  and  none  are  ever  added  during  metamorphosis.  Yet  many 
larvne  have  a  head  without  the  slightest  trace  of  a  division  into 
siibjoints,  and  such  are  frequently  blind  or  even  destitute  of  an- 
tenna\  though  their  imagines  possess  both  eyes  and  antenniE. 
Now,  how  can  these  organs  be  said  to  repr(?sent,  or  be  developed 
from,  joints  which  never  had  an  existence? 

(2)  I  have  the  satisfiiction  of  being  in  most  excellent  company 
from  the  days  of  Lyonet  to  those  of  some  of  our  best  modern 
authors,  in  considering  an  insect  13-jointcd  ;  and  to  be  told  that  I 
should  ''say  17-jointed  or  14-jointed"  does  not  carr\'  that  convic- 
tion which  the  authoritative  tone  might  be  supposed  to  possess. 
My  own  experience  fully  corroborates  the  views  of  those  authors 
who  consider  that  in  no  instance  does  the  number  of  joints,  in 

*  Ano.  and  Mag.  Nat.  Hist;  Londun,  vol.  xi,  3d  8er.,  1863,  pp.  173-182. 
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true  insects,  exceed  thirteen,  though  it  may  fall  short  of  this  num- 
ber, as  in  the  larvae  of  Hydrophilidce  which  have  but  twelve. 
This  fact  is  plainly  seen  in  all  insects  undergoing  complete  meta- 
morphoses, where  the  head  constitutes  one,  the  thorax  three  and 
the  abdomen  nine  joints.  In  some  insects  undergoing  incomplete 
metamorphoses,  and  notably  in  LibelluUdce^  an  apparent  tenth  ab- 
dominal joint  is  visible  ;  but  Dr.  Schaum,  in  the  article  alluded  to, 
has  very  conclusively  shown  that  what  is  generally  mistaken  for 
the  first  abdominal  joint  is  but  a  posterior  portion  of  the  meta- 
thorax,  and  I  know  from  conversation  with,  and  from  notes  and 
correspondence  of  my  late  friend  Walsh,  who  gave  this  question 
much  study,  that  he  was  of  the  same  opinion.  A  more  or  less 
distinct  terminal  subjoint  is  also  often  noticeable  at  the  extremity 
of  the  body  in  many  larvje,  and  I  especially  called  attention  to 
this  fact,  when  making  the  statement  criticised,  and  cited  as  a 
prominent  example,  the  larva  of  Passalus  cornufus,* 

In  reality,  as  Erichson  and  Stein  have  proved,!  this  is  nothing 
but  the  externally  protruded  anus,  analogous  to  the  anal  prol(?g  of 
the  larvae  of  many  Coleoptera.  The  fact  that  dipterists  have 
characterized  the  Cecidomyidous  larva  as  differing  from  all  other 
insect  larvic  in  having  fourteen  joints  shows  how  universally  the 
insect  body  is  considered  13-jointed ;  and  I  have  already  stated 
my  belief,  J  after  examination  of  many  species,  that  these  larva} 
form  no  exception  to  the  rule  of  having  thirteen  joints  and  a  sub- 
joint.  Strictly  speaking,  therefore,  the  body  of  an  insect  is  com- 
posed of  thirteen  joints  and  a  subjoint ;  and  if  we  wish  to  em- 
ploy a  more  arbitrary  deQnition.  the  number  13  will  more  truly 
and  generally  apply  than  either  12  or  14. 

(3)  I  have  shown  above  that  I  do  not  believe  this  to  be  a 
truth  ;  and  even  if  it  were  irrefutably  demonstrated  that  the  head 
of  an  insect  is  composed  of  four  elementary  or  embryonic  joints, 
I  should  still  speak  of  it  as  a  single  joint  in  referring  to  an  insect 
out  of  the  egg  ;  for  nothing  would  be  gained,  especially  in  a  pop- 
ular work,  in  which  the  abstruse  in  thought  or  expression  should 
always  be  avoided,  by  substituting  the  ideal  for  the  real.  Though 
the  petals  of  a  flower  be  modified  leaves,  we  still  distinguish' them 
as  petals ;  and  he  who  would  attempt  to  do  away  with  all  the  dis- 

y  

•6th  Rep.,  p.  7.  note. 

t  VerffhMcheinle  Anatomie  der  Insccten.  quoted  by  Scliaum. 

tSth  Mo.  Rep.,  p.  lU,  note. 
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tinctive  terms,  as  wing,  fin,  arm,  etc.,  used  to  designate  the  known 
modifications  of  the  same  embryonic  organ,  would  not,  to  my 
mind,  cause  more  confusion,  or  be  less  justified,  than  is  he  who 
calls  an  insect's  bod}'  17-jointed  simply  because  what  is  so  palpa^ 
bly  a  single  joint,  was  originally  formed  out  of  four  embr3'onic 
joints.  There  is  a  fundamental  unity  of  elementary  stnicturo 
and  composition  (as  no  one  better  knows  than  my  reviewer)  of 
all  living  beings ;  and  animal  and  plant  may  alike  be  traced  to, 
and  have  their  origin  in,*the  simple  cell.  Embryologically,  there- 
fore, all  animals  ma}-  be  said  to  be  alike,  and  in  making  our  clas- 
sificatory  distinctions  we  necessarily  refer  to  the  perfected  or 
ultimate  structures. 

(4)  Mr.  Ulloy  also  takes  a  back  step  in  classiflcatlon  in  separating 
the  Strepsiptera  from  the  Coleoptera,  the  fleas  from  the  Diptera  and  the 
Thysanoptera  from  the  Ileiniptera.  (5)  It  is  stranixc  if  over  tliirty  years 
of  observation  sliould  not  enable  us  to  advance  beyond  Westwood's  clas- 
siflcation,  admirable  in  1840,  but  in  many  resj)ects  obsolete  in  1873.  (6) 
Again,  our  author  states  that  embryolo;;ieal  data  *'  thoujrh  of  great  value 
as  pointing  to  the  derivation  of  insects  —  their  homologies  and  relations 
to  the  past  —  do  not  always  subserve  the  be^t  interests  of  olnssiflcation." 
We  would  inquire  what  is  classiflcation  but  an  attempt  at  tracing  the  gen- 
ealogy of  animals  or  plants? 

(4)  A  few  quotations  will,  I  think,  best  refute  the  charge. 
Speaking  of  the  Strepsiptera  I  distinctly  say  'Miow  classed  with  . 
the  Coleoptera;**  speaking  of  the  Aphanipfcra  I  say  "now 
placed  with  the  Diptera  (5th  Hep.,  p.  Jo)  ;  speaking  of  the  Thy- 
sanoptera I  distinctly  state  that  they  "may  be  placed  with  the 
Psendo-neuroptera,  though  bearing  strong  relations  to  the  Jlemip^ 
tera  {ibid.,  p.  IG)  ;  and  I  finally  conclude  my  consideration  of 
these  osculant  groups  with  thc/ following  sentence:  —  "As  al- 
ready stated,  if  separated  from  the  other  orders,  these  abnormal 
groups  should,  at  the  most,  be  considered  as  Suborders ;  and  in 
reality  thoy  differ  no  more  from  the  orders  to  which  tliey  are  here 
referred  than,  for  instance,  the  bark  lice  {Coccidcr)  do  from  the 
more  typical  Ilomoptera  from  which  no  one  thinks  of  separating 
them"  {ibi(U  p.  IG). 

('))  This  stricture  was  doubtless  inspired  by  the  following  quo- 
tation from  that  part  of  my  Report  which  refers  to  the  different 
systems  of  classification,  and  which  I  quote  because  it  helps  me  to 
answer  both  the  fifth  and  sixth  strictures.  "  Kemembering 
that  classifications  are  but  means  to  an  end  —  appliances  to  facil- 
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itate  our  thonght  and  study ;  and  that,  to  use  Spencer's  words, 
'  we  cannot,  by  any  logical  dichotomies,  accurately  express  rela- 
tions which,  in  nature,  graduate  into  each  other  insensibly,'  the 
difference  of  opinion  becomes  intelligible ;  and  for  my  part  I  adopt 
that  system  which  appears  most  natural,  and  which  best  promotes 
the  object  in  view.  It  is  essentially  that  of  Westwood,  given  in 
his  'Introduction,*  which  has  justly  been  called  the  entomologist's 
bible."  Perhaps  this  language  conveys  the  idea  that  I  believe  we 
have  made  no  advance  beyond  West  wood's  classification ;  but  if 
so,  it  belies  my  meaning,  and  I  have  simply  been  unfortunate  in 
Qxpression !  And  as  facts  never  become  obsolete,  and  the  "  In- 
troduction" referred  to  contains  more  facts,  and  fewer  theories 
and  speculations  than  many  later  published  entomological  works, 
I  do  not  think  it  undeserving  the  homage  paid  to  it,  though  it  be 
"in  many  respects  obsolete  in  1873." 

(6)  I  have  already  answered  the  inquiry,  in  my  feeble  way,  in 
the  above  extract :  and  as  to  my  opinion  of  the  value  of  embryo- 
logical  data  in  classification,  I  shall  content  myself,  at  present, 
with  adducing  in  its  support  the  opinion  of  one  who  is  infinitely 
better  qualified  to  form  an  opinion  which  has  weight.  After  re- 
ferring in  his  last  annual  address,  before  the  London  Entomo- 
logical Society,  to  Packard's  '' Memoir  on  the  Embryology  of 
Chrysopa,  and  its  Bearings  on  the  Classification  of  the  Nourop- 
tera,"  and  to  the  opinions  arrived  at  by  the  author,  \Vestwood 
concludes  as  follows:  —  ''And  thus  the  position  of  the  animal  in 
the  ovum  is  allowed  to  unite  into  one  group  Libellula  with  its 
active,  and  Ilemerobius  with  its  necromorphous  pupa;  and  to 
separate  widely  Ilemerobius  and  Phryganea,  both  with  inactive 
pupa,  which  are,  however,  furnished  with  jaws  of  a  structure,  per 
S6,  for  biting  a  hole  in  the  cocoon  before  arriving  at  the  fully- 
developed  imago  state.  I  confess  that  this  specimen  of  classifica- 
tion founded  upon  embryological  data  does  not  carry  to  my  mind 
conviction  of  its  superior  worth." 

The  accompanying  figure' (117)  represents  tlie  male  of  the  apple  bark 
louse,  which  Riley  calls  Mi/tilaspis  pomicorticis,  regarding  it  as  distinct 
ftrom  the  A.  pomornm  Bo«ch6  of  Kurope,  from  the  fact  that  the  eggs  of  the 
European  species  are  reddish-brown,  wliile  tliose  of  our  species  are  white. 
Care  should  here  be  taken  in  ascertaining  how  soon  after  being  laid  the 
eggs  are  observed,  as  they  may  vary  in  color  with  the  age  of  the  embryo 
within.  Certainly  we  have  been  unable  to  detect  any  dilferencc  between 
the  bark  louse  of  the  apple  as  wc  have  observed  It  in  Jena,  Germany,  and 
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our  species,  havinp^  compared  naraerous  specimens  of  both.  Undoubtedly 
our  species  has  been  imported  from  Europe,  and  it  would  have  been  the 
better  way,  we  think,  to  regard  our  species  as  identical  with  the  M.  po' 
morum  CBouchfi)  than  to  give  it  a  new  name. 

Now  this  is  not  very  consoling  after  having  devotfed  nearl}' 
three  pages  to  the  reasons  for  tlie  course  pursued,  in  which  pages 
every  point  made  in  the  above  extract  is  carefully  met  and  effect- 
ually broken.  It  is  all  the  less  so  that  my  reviewer  has  himself 
named  species  on  ver}'  unsatisfactory  grounds.*  I  have  studied 
Mytilaspis  pomicortkis  for  many  years,  and  emphasized  the  fact 
that  its 'eggs  are  never,  at  any  stage  of  development,  reddish- 
brown,  and  that  the  color  of  the  egg  is  a  most  important  character 
in  distinguishing  the  closely  allied  Coccidcn.  I  expressly  stated 
my  belief  that  the  Euroi>ean  insect  mentioned  by  Curtis,  Bois- 
duval,  Tasclienberg  and  others  is  identical  with  our's,  and  showed 
that  in  Europe  as  well  as  in  this  country  it  had  generally  been 
considered  as  GmeVni's  concJu'for mis  which,  however,  applies  to  a 
similar  species  found  on  the  elm  in  Europe,  and  not  to  the  apple 
tree  species  under  consideration.  No  one,  until  last  year,  even  so 
much  as  thought  of  referring  our  insect  to  Bouche's  2)omorum  to 
which,  indeed,  it  cannot  be  referred  ;  and  I  regret  that  my  views 
and  the  reasons  for  them  are  not  better  rei)resented  in  the  above- 
quoted  stricture. 

Tiie  truth  is,  that  if,  following  the  highest  authorit}',  we  con- 
sider several  very  closely  allied  forms  of  Mytilaspis  as  specilically 
distinct,  the  European  apple  tree  species  with  white  eggs,  which 
is  the  one  imported  into  this  country,  was,  up  to  the  appearailce 
of  my  last  Report,  erroneously  referred  to  conchiformis  Gmelin ; 
and  they  either  have  a  closely  allied  species  in  Europe,  with 
reddish-brown  eggs,  or  else  Bouchc's  description  is  so  false  in  one 

♦The  oranpre  fiiiffors  greatly  IVom  the  attack**  of  scale  inse-ts,  and.  aiuonf?  ottieid.  of 
a  species  of  Mytilaspb  fio  closely  allied  to  M.  pomicorticU  that  no  distiiigiii^'hing 
features  have  yet  been  pointed  out.  The  fruit  which  comes  to  the  St.  Louis  market  if 
often  covered  with  the  scales,  and  Capt.  E.  II.  Beebe.  of  Geneva,  III.,  last  spriufrsent  me 
oranges  so  badly  infested  that  tho  scales  were  two  and  three  deep;  some  being  broad 
and  others  more  linear  as  is  the  case  with  all  the  allied  species.  As  far  back  as  1830 
M.Ch.  Delacour.  in  an  essay  on  insects  which  attack  fruit  trees,  considered  it  identical 
with  the  apple  tree  species,  and  I  am  unable  to  And  any  specific  differences  at  all  reliable 
in  the  dead  insects.  The  only  way  in  which  it  can  be  properly  separated  from  pomi- 
corticis  is  by  critical  comparison  of  the  living  males  and  females  ol  both.  In  the  Patent 
Office  Report  for  lAW.  Mr.  Glover  gave  an  account  of  this  orange  species  and  of  its  In- 
troduction into  Florida,  but  without  naming  it.  From  his  imperfect  figures  and  without 
giving  any  characters  of  specific  value,  Mr.  Packanl  (Guide,  etc.  p.  527)  makes  two  new 
species,  viz.,    Aipidiotus  Gloverii  and  A.  eitricola. 
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of  the  most  important  characters  that  it  is  valueless,  and  should 
be  ignored  as,  indeed,  it  always  has  been.  In  either  case,  the 
American  pomologist  will  appreciate  more  kindly  than  my 
reviewer  the  efforte  to  "  brush  away  the  cobwebs  of  uncertainty 
which  have  gathered  around  the  nomenclature  of  the  insect,"  and 
to  couple  an  appropriate  name  with  a  description  and  history 
which  cannot  in  future  be  misunderstood. 

Praying  your  indulgence  for  the  length  of  this  defence,  I  thank 
you,  Messrs.  editors,  for  the  appreciation  otherwise  manifest  in 
the  review  in  question. — C.  V.  Riley,  Dec.  3,  1873. 

[I  should  not  feel  called  upon  to  notice  Mr.  Riley's  reply  to  my 
criticism,  were  not  the  views  on  morphology  he  here  reiterates  in 
my  opinion  so  erroneous.  In  reply  to  his  section  1,  I  may  say 
that  the  reader  is  referred  to  p.  19  of  the  third  edition  of  the 
*' Guide  to  the  Study  of  Insects"  for  my  reasons  for  changing  my 
opinions  as  to  the  number  of  segments  in  the  head  of  six-footed 
insects,  and  on  p.  18,  will  be  found  an  account  of  the  opinions 
of  the  best  authors  as  to  the  composition  of  the  head  of  insects'.  * 
The  whole  matter  was  settled  by  Savigny  in  181C,  and  confirmed 
by  Audouin,  MacLeay,  Kirby,  Cams,  Straus-Durckheim,  New- 
man, Newport,  Huxley  and  others,  and  by  every  writer  on  the  i 
embryology  of  insects.  If  Mr.  Riley,  after  reading  the  views  of 
these  authorsi  and  studying  for  himself  the  embryology  of  some 
insect,  is  content  to  reiterate  his  own  and  Dr.  Sehaum's  views  so 
confident!}',  I  shall  atlmire  his  hardihood. 

2.  The  article  of  Dr.  Schaum  is  really  based  on  such  ignorance 
of  morphology  and  embryology,  and  is  so  unphilosophical  in  its 
spirit,  that  I  wonder  any  one  can  be  found  to  endorse  it.  That 
"what  is  generally  mistaken  for  the  first  abdominal  joint"  is  that 
jpint  was  shown  to  be  so  by  Latreille,  Newman  and  others,  and  I 
may  be  pardoned  for  saying  that  I  believe  I  have  proved  it  by  an 
examination  of  the  segment  in  question  in  the  larval  and  pupal 
stages  of  the  humble  bee.* 

3.  That  the  head  of  an  insect  is  composed  of  more  than  one 
segment  is  simply  a  matter  of  fact ;  there  is  nothing  "  ideal"  about 
it.     The  simple  fact  that  the  head  of  an  insect  bears  four  pairs  of  • 
jointed  appendages  (i.  e.  the  antenna},  mandibles,  and  two  pairs  of 

•  Sec  observations  on  Uio  Dcvelo])ment  and  position  of  the  Ilymenoptera,  etc.  Pro- 
ceedingd  Boston  Society  of  Natural  Ilibtory,  I80C,  vol.x,  p.  270,  and  '*Guidc  to  the  Stadj 
of  Insects/'  p.  G6. 
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maxillae)  indicates  that  it  must  be  composed  of  four  segments, 
while  an  examination  of  the  head  of  an  adult  insect  indicates 
that  all  the  different  pieces  composing  it  cannot  be  referred  to  a 
single  segment.  Would  it  not  be  better  in  a  "popular  work"  to 
tell  the  truth  of  the  matter,  and  thus  lead  the  reader  to  take  an 
interest  in  the  study  of  the  morphology  of  insects,  that  highest 
department  of  biology,  than  to  lead  him  blind-fold  past  some  of 
the  grandest  truths  in  science? 

4.  My  good  friend  is  quite  wrong  in  intimating  that  those 
larva*  which  have  heads  "  without  the  slightest  trace  of  a  division 
into  bubjoints,"  and  are  "blind  or  even  destitute  of  antcnnie," 
never  had  cephalic  segments.  If  he  will  study  Weismann's 
famous  work  on  the -embryology  of  insects,  he  will  see  that  in  the 
embryo  of  the  flesh  fly,  the  four  segments  and  appendages  are 
as  distinct  as  in  the  embryo  of  the  bco,  Ilydrophilus,  or  other 
beetles.  The  appendages  become  obsolete,  though  not  wholly  so, 
just  before  hatching,  and  Mr.  Riley  will  probably  agree  with  mo 
that  the  difTcrences  between  a  "headless"  maggot  and  a  caterpillar 
or  bee  larva  arc  probably  due  to  didcrcnces  in  their  mode  of  life. 
The  organs  are  all  there  at  the  outset,  in  the  embryo.  1  think  Mr. 
Riley  will  set  a  higher  value  on  "  enibryological  data,"  after  pe- 
rusing the  works  of  Rathke,  Ilerold,  Kiilliker,  Zaddach,  Leuckart, 
Huxley,  Claparede,  and  especially  Wcisniann  and  Kowalevsky. 

Whether  my  criticism  on  the  matter  of  the  apple  bark  louse 
was  hasty  and  incorrect  I  leave  to  others  to  decide. — A.  S. 
Packaud,  Ju.] 

A  NEW  North  Ameiiican  Bird.  —  On  the  r)th  of  July  last 
Ludovic  Kumlien,  a  son  of  Thure  Kumlien,  the  well  known  ornithol- 
ogist of  Wisconsin,  shot  on  Lake  Koshkonong,  in  the  central  part 
of  southern  Wisconsin  among  a  flock  of  the  Ilf/drochelulon  Jiasipes^ 
a  bird  which  he  at  once  recognized  as  something  entirely  new  to 
our  fauna.  It  was  a  mature  female  and  was  found  to  contain  well 
developed  ova,  though  not  fully  grown.  Mr.  Kumljen,  Sr.,  who  is 
familiar  with  European  forms,  at  once  recognized  it  as  the  Hydros 
,  chelidon  le^icoptera  and  this  determination  has  since  been  con- 
firmed by  Prof.  Baird. 

The  //.  leucoptera  is  a  well  known  European  form  more  com- 
mon to  southern  Europe  than  farther  north  and  has  never  before 
been  known  to  occur  on  this  continent.     That  one  should  be  found 
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BO  far  in  the  interior  of  Wisconsin,  a  thousand  miles  from  the 
coast,  is  somewhat  remarkable,  and  naturally  suggests  the  idea  that 
this  species  may  be  found  not  so  ver}'  rare,  but  that  it  may  occur 
elsewhere  and  have  been  mistaken  for  Jissipes,  which  is  a  cosmo- 
politan bird,  and  m  found  both  in  Americi^  and  Europe.  Its  prin- 
cipal difference  from  the  Jissipes,  consists  in  its  white  tail,  and  it 
will  be  well  for  naturalists  in  various  parts  of  the  country  to  be  on 
the  lookout  for  a  white-tailed  tern. — T.  M.  Brewer. 

P.  S.  'Mr.  Robert  Ridgway  has  kindly  made  the  accompanying 
description  of  this  new  acquisition  to  our  fauna :  — 

Wing.  7*50;  tail,  2  CO;  culraen,  IK);  tarsus,  -75;  middle  too,  '05.  Head,  neck  and  lower 
parts  to  the  auus,  including  tlie  lining  of  the  wings,  unifui  m  plumbeous-black;  anal  re- 
gion, crUsuni,  and  uitpcr  tail  covens,  imninoulate  snowy  wliile;  tail  white,  tinged  with 
aahy.  Mantle  dark  plumbeous,  shading  insensibly  into  the  black  of  ttie  nape;  wings 
lighter,  more  hoary,  plumbeous,  becoming  gradually  while  at  tlie  anterior  border  of 
tlie  lesser  covert  region;  primaries  like  the  mantle,  but  moi^e  hoary,  their  shafts  pure 
White.  Bill,  purplish  black,  the  lower  mandible  more  rcddi:rh;  legs  and  feet  deep 
oningG-red. 

•  Tbid  specimen  is  very  similar  to  a  European  one  in  the  Smithsonian  Collection,  but 
dUTers  iu  having  the  uiiper  tail-coverts  and  tail  much  purer  white. 

Economic  Entomology. — Dr.  LeConte's  excellent  paper,  on 
"Hints  for  the  Promotion  of  Economic  Entomology  in  the  United 
States,"  will  be  read  with  much  interest,  and  do  great  good. 
The  call  for  the  expansion  and  reorganization  of  the  Department 
of  Agriculture  is  opportune  and  meets  a  similar  and  constantl}'^ 
increasing  demand  for  such  a  reorganization  from  the  agiicul- 
turists  of  the  country  and  especially  of  the  west.  Tbe  few  real 
farmers,  spriujiled  with  the  mass  of  lawyers,  politicians,  merchants 
and  professional  men,  who  go  to  make  up  the  bodies  composing 
our  state  and  national  legislatures,  seem  to  have  had  little  voice 
in  the  past,  in  the  filling  of  ollices  created  ostensibly  for  their 
benefit. 

It  is  a  burning. disgrace  that  the  agricultural  interests  of  the 
country,  which, form  the  basis  of  our  national  prosperity,  should 
have  been  represented  in  the  seat  of  government  by  an  untutored 
market-gardeney  like  Isaac  Newton ;  or  should  still  be  repre- 
sented by  one  who  is  so  little  in  sympathy  with  the  progressive 
agricultural  spirit,  and  who  seems  to  give  so  much  dissatisfaction, 
that  hardly  an  agricultural  journal  in  the  land  speaks  a  word  in 
his  favor.  With  a  man  at  the  head  of  this  department,  possessing 
large  culture  and  scientific  attainment,  like  Dr.  LeConte,  or  ex- 
tensive agricultural  knowledge  and  great  executive  ability,  like 
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W.  C.  Flagg,  J.  p.  Rej'iiolds  or  II.  D.  Emery  of  Illinois ;  or  ex- 
perience ami  popularity,  like  C.  R.  Dodge  or  Win.  Saunders  (both 
at  present  connected  therewith),  there  can  be  no  doubt  that  it 
would  be  infinitely  more  efDcient  in  promoting  the  interests  for 
which  it  was  created,  and  less  open  to  criticism. 

The  agricultural  interests  of  the  countiy  demand  more  attention 
and  better  representation.  If  our  merchants  lost  one  tithe  of 
what  our  farmers  annually  lose  from  insect  depredations  alone, 
they  would  immediately  seek  and  undoubtodl}'  obtain  adequate 
protection  from  the  government ;  for  the  simple  reason  that  they 
are  organized  and  work  as  one  body.  The  farmers,  heretofore, 
have  been  disconnected — a  mere  rope  of  sand,  without  concerted 
plan  or  object.  But  at  present  they  are  building  up  a  powerful 
organization  which  is  rapidly  extending  its  strengthening  and 
unifying  arms  over  the  w^iole  country.  It  is  an  organization 
which,  if  not  perverted  from  its  original  aims,  will  soon  become  a 
very  powerful  lever  in  the  promotion  of  the  agricultural  interests. 
May  we  not  hope  that  through  its  instrumentality  the  plans  and 
suggestions  made  by  Dr.  LeConte  will  at  no  distant  day  be 
realized' ! 

In  measures  five  and  six  (vol.  vii,  p.  722)  as  propounded  in  the 
paper,  for  the  wholesale  destruction  of  noxious  insects,  I  have  little 
confidence.  Fires,  lights,  vessels  of  attractive  or  poisonous  liquids 
are  constantly  recommended  as  means  of  counteracting  the  work 
of  injurious  insects ;  but  my  experience  with  them  has  been  very 
unsatisfactory.  Usually  quite  as  many  beneficial  as  injurious 
species,  and  very  seldom  any  really  injurious  species,  are  thus 
captured  ;  and  at  the  best  such  measures  are  blind  and  inefficient 
ways  of  etfecting  that  which  can  be  otherwise  eflectcd  with  more 
certain t}'  and  satisfaction. — C.  V.  Riley. 

GEOLOGY. 

Remains  of  Land  Plants  in  the  Lowku  Silukian. — M.  Les- 
quereux  contributes  an  article  to  the  ''American  Journal  of  Science 
and  Arts"  for  Jan.,  1874,  in  which  he  reports  the  discovery 
near  Lebanon,  Ohio,  of  fragments  of  Sigillaria  in  clay  beds  posi- 
tively referrible  to  the  Cincinnati  group  of  the  Lower  Silurian. 
This  is  a  remarkable  discovery,  as  no  land  plants  before  this  had 
been  found  lower  down  than  the  Lower  Ilelderberg  division  of  the 
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apper  Silurian  in  Gaspe,  Canada.     In  Europe  no  land  plant  has 
yet  been  found  below  the  Lower  Devonian. 

microscopy: 

Embedding  Tissues  tor  Section.  —  Dr.  Williafti  Rutherford,  of 
King's  College,  London,  prefers  to  embed  tissue,  which  is  to  be 
cut  without  freezing,  in  a  mixture  of  partifline  (5  parts)  and  hog's 
lard  (1  part)  melted  together;  tiiis  mixture  melting  at  a  lower 
temperature  than  the  wax  and  oil  mixture,  and  being  less  liable  to 
become  loose  by  shrinkage  in  cooling.  Tissues  that  require  freez- 
ing are  to  be  embedded  and  frozen  in  a  solution  of  gum  arabic 
(5  oz.)  in  water  (10  oz.)  and  spirits  of  camphor  (2  dr.),  which, 
when  solidified  by  cold,^slices  ''as  easily  as  a  piece  of  cheese." 
Dr.  Rutherford's  microtome  consists  essentially'  of  a  cylinder  with 
a  piston  moved  by  a  screw,  the  upper  portion  only  of  the  cylinder, 
where  the  object  is,  being  surrounded  by  a  box  to  contain  the 
freezing  mixture,  of  powdered  ice  and  salt ;  the  freezing  box  is 
surrounded  by  flannel,  and  the  water  continually  forming  in  it  is 
drained  oflf  by  a  tube  through  the  bottom  of  the  box. 

Dissecting  Embryos.  —  W.  K.  Parker,  Esq.,  late  president  of 
the  Royal  Microscopical  Society,  dissects  early  embryos  under 
water,  pinning  them  upon  a  cake  composed  of  lamp-black  and 
paraffine. 

NOTES.        , 

The  Memorial  to  Agassiz  bids  fair  to  be  of  such  a  char- 
acter as  will  be  gratifying  to  his  family  and  most  appropriate  in 
showing  an  appreciation  of  his  work.  At  a  i)ublic  meeting  held 
in  iJoston  on  Fel).  1.*),  a  large  number  of  gentlemen  were  present 
and  it  was  decided  that  the  'fittest  expression  of  gratitude  for 
Agassiz'  labors  for  science  in  this  country,  would  be  to  insure  the 
maintenance  of  the  Museum  which  he  worivcd  so  long  and  so  fiiith- 
full}*  to  establish  for  the  benefit  of  the  country.  It  was  agreed 
that  at  least  $300,000  should  be  raised  by  subscription  as  a  me- 
morial fund  for  the  purpose  of  endowing  the  jMuseum  of  Compar- 
ative Zoology  in  Cambridge.  A  large  number  of  gentlemen, 
residing  in  various  parts  of  the  country,  were  named  as  a  nucleus 
of  a  general  committee  for  the  purpose,  as  it  was  believed  that  the 
many  friends  to  science  all  over  the  land,  appreciating  the  worth 
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of  Agassiz,  would  be  glad  to  aid  in  placing  his  Museum  on  a  per- 
manent basis.  The  feeling  has  been  so  general  and  of  such  8i>on- 
taneous  growth,  that  a  memorial  of  this  kind  would  be  the  only 
appropriate  one  for  the  present.  We  have  not  the  least  doubt  but 
that  the  sum  proposed  will  be  at  once  obtaitied  and  we  have  heard 
that  about  870,000  were  subscribed  the  da^-  of  the  meeting.  Let 
all  who  respected  the  great  natnralist,  and  who  feel  that  science 
and  education  have  been  advanced  by  his  efforts  in  their  behalf, 
give  each  according  to  his  means,  and  let  us  hope  that  from  the 
many  offerings  of  grateful  hearts  the  memorial  fund  w  ill  soon  be 
far  larger  than  the  sum  named.  Well  knowing  the  immense  ex- 
pense of  maintaining  such  a  Museum,  we  trust  that  the  Agassiz 
Memorial  fund  will  not  be  allowed  to  stop  at  the  comparatively 
small  amount  proposed. 

In  the  reorganization  of  the  Museum  of  Comparative  Zoology, 
made  necessary  by  the  decease  of  Professor  Agassiz,  the  Trustees 
have  wisely  secured  the  separation  of  the  curatorsliip  from  tiiat  of 
the  Lawrence  Professorship  of  Zoology  and  Geology,  and  abol- 
ished tiie  ollice  of  Director.  As  now  organized  the  two  executive 
oiricers  of  the  museum  are  Mr.  Alexandeu  Agassiz,  Curator, 
and  M.  L.  F.  de  Pouktales,  Keeper.  Mr.  Agassiz  has  also  been 
elected  by  the  Legislature  to  succeed  his  father  as  a  trustee  of 
the  museum. 
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THE   FLORA   OF    PENIKESE   ISLAND. 

BY   rROF.    D.    S.    JORDAN. 

I  GIVE  here  a  list  of  the  plants  fouiul  on  the  Island  of  Penikese, 
'and  in  the  waters  of  Buzzard's  Bay  in  the  neighborhood  of  the 
island,  during  the  late  session  of  the  Anderson  School  of  Natural 
History.  This  list  is  probably  complete  in  the  flowering  plants 
and  measurably  so  as  regards  the  higher  algne.  The  lichens, 
fungi,  diatoms,  etc.,  1  have  not  tried  to  identify  and  they  are 
therefore  omitted. 

The  island  as  it  now  appears  is  absolutely  treeless  and  nearly 
shrubless,  and  it  is  scantily  covered  with  pasture  grasses  which 
furnish  subsistence  to  flocks  of  sheep.  Altogether  it  is  about  as 
barren  looking  a  pile  of  rock  and  stone  as  one  could  well  imagine. 

When  PenikesR  was  first  known  it  was  covered  with  a  growth 
of  trees  said  to  be  similar  to  those  now  found  on  Martha's  Vineyard 
and  Naushon.  'Among  these  may  be  mentioned  the  red  cedar, 
pitch  pine,  red  maple,  shag  bark,  shad,  poplar  birch,  hornbeam 
and  two  or  three  species  of  sumach.  Of  this  growth  there  is  now 
no  trace  left  save  the  rotten  roots  of  a  solitary  beech  stump  and  a 
few  branches  of  red  cedar  and  red  maple  ( ?J  found  buried  in  the 
muck  of  a  small  swamp. 

This  list  may  have  a  special  interest  to  future  students  at 
Penikese  and  also  a  general  interest  to  botanists,  as  showing 
which  plants  survive  a  i)rolonged  struggle  fur  existence  against 
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grass  and  sheep.  There  are  no  flowering  plants  on  the  island  that 
are  at  all  rare,  but  some  species  very  common  on  the  mainland 
are  conspicuously  absent,  for  instance  the  asters  and  golden  rods. 
The  flora  of  Gull,  a  very  small  island  just  separated  from  Peni- 
kese,'  is  included.  Several  plants,  as  Lathyrus  maritimua  and  Sol^ 
idago  aempervirenSy  are  found  there  which  are  not  in  the  flora  of 
the  main  island,  l^obably  they  once  grew  there  but  have  become 
exterminated.    Such  plants  are  marked  with  a  star(*). 


SAyUNCULACEJB. 

BannnculuB  cymbalurla  Pursh. 


Geraniaceje. 
.    Oxalis  stricta  L. 


CSUCIFERJS. 

Capsella  Bnrsa'pastoria  Mdncta. 
Sisymbrium  officinale  Scop. 
Lepidium  Virginicum  L. 
Braasica  nigra  Gray. 
Braaslca  Hinaplstnim  Boiss. 
Cakile  Americana  Nutt. 
Baphanas  Baphauistrum  L. 


VlOLACEJB. 

Viola  sagittata  Ait. 

HrPBRICACEB. 

Hypericam  mutilam  L. 


Akacardiackjb. 
Bhus  toxicodendron  L.* 


LEGUMINOSiB. 

Trifollum  repensL. 
Trifolium  procumbens  L. 
Trifqliam  anrense  L^ 
Lathy  r us  maritimns  Big.* 


BOSACEJS. 

Potentilla  argentea  L. 
Fragaria  Virgin iana  Ebrh. 
Fragaria  yesca  L. 
Bubus  vllloftus  Ait. 


CARYOrnTLLACKiE. 

Cerastfum  viscosnm  L. 
Stcllaria  media  Smith. 
Areuaria  iieploides  L. 
Spergularla  salina  Prosl. 
Spergula  arrcnsis  L. 
Sagina  procumbens  L. 
Mollugo  yerticillata  L. 


POBTULACACEJS. 

Portulaca  oleracea  L. 

MALVACEiE. 

llalva  rotundifolia  L. 


HALQ{(AGEJE. 

Myriophyllum  scabratum  Mx. 

On  AG  RACEME. 

Ludwigia  palustris  £11. 
\ 
Umdellifera. 

Archangelica  Gmellni.DC*  . 


COMPOSIT2B. 

Erigeron  Canadcnse  I>. 
Solidago  sempcryii'ens  L.* 


iTi  frntoseens  L. 
Ambrosia  artemlslefolia  L. 
AflhilUBA  mUlefollam  L. 
Xarota  cotola  DC. 
Leneanthemam  Tulgare  Lam. 
Gnaphalinm  allglnoenm  L. 
Erechthites  hieracifoUa  Raf. 
Xanthinm  stnimarinm  L. 
Cirsium  arvense  Scop. 
Cinlnm  laneeolatum  Scop. 
Taraxacum  Deas-Leonis  Deaf. 


PRIMULACSA. 

I 

AnagalUs  arrensls  L. 

PLUHBAQINACBiB. 

Statlee  Limonium  L.* 


Plantaoinacba. 

Plantago  major  L. 
PlantajTO  lanceolata  L. 


SCROFnCTLARIACBA. 

Linaria  Canadense  Spr. 
Verbascum  Thapsus  L. 


Labiate. 

Teacrlnm  Canadense  L. 
Lycopue  Eiuopicus  L. 
Ncpcl.1  oataria  L. 
Scutellaria  galcriculat^  L. 
Iroonurus  cardlaca  L. 


/  COXVOLITTLACEiE. 

Calystegia  seplum  R.  Br. 
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SOLANACEiE. 


Solanum  nigrum  L. 
vDatura  Tatula  L. 


ASCLEPIADACKS. 

Ascleplas  Incamata  var.  pulcbra  L. 


Polygonum  Hydroplper  L. 
Polygonum  Porsloaria  L. 
Polygonum  aviculare  L. 
Polygonum  marltimum  L. 
Rumex  obtuMfoIius  L. 
Rumex  crispua  L. 
Rumex  acctosclla  L. 


CHEXOPODIACEiE. 

Chenopodium  album  L. 
Suaedu  maritima  Dumort. 
SalBola  kali  L. 
Saiicornia  hcrbacea  L. 
Atrlpiex  patula  L. 
Atriplcx  arenaria  Nutt. 


AMARANTACEiE. 

AroarantuB  retrofloxus  L. 


EnraOSBIACEJE. 

Eupfaorbin.maculata  L. 
Euphorbia  polygon  If olla  L. 


Saucacke. 
Salix  discolor  Muhl. 

Betulaceje. 
Botula  alba  var.  populifolia  Spach. 

Naiadace^. 

Zostcra  marina  L. 
Kuppia  maritima  L. 


IRIDAC&S. 

Iris  versicolor  L. 
Sisyrinchium  BermudianaL. 


JUNCACEA. 

Juncus  Gerig^i  Loisel. 
JuncuB  pelocarpus  Meyer. 
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Juncas  tenuis  Willd. 


CTPERACE.C. 

Cjl)erus  fllicolmis  Vahl. 
Eleocharid  paluHtris  R.Br. 
Eleocharis  acicularis  R.Br. 
ScirpuR  puDKcns  Vahl. 
Scirpus  maritimus  L. 
Carex  scoparia  Schk. 
Carex  straminea  Schk. 


Gbamike^. 


Laminaria  saccbanna  Lam. 
Laminarla  digitata  Lam. 
Laminaria  asci  i  Ag. 
Laminaria  loDfricomiB  Pylaie. 
Dictyosiphon  fuoniculaccus  Grer. 
Piinctaiia  teuulssima  Grey. 
AHperococcus  ccliiuatud  Grev. 
Chordaiia  flagrlliformis  Ag. 
Cliordaria  divaricuta  Ag. 
Lattiesia  tubciifunniA  Gray. 
Elachi.oto  fucicola  Fries. 
%Sphacelaria  cirrhosa  Ag. 
Ectocarpurt  littoralis  Lyngbye. 
£ctocarpu8  Hiliculosus  Lyngb. 


Agrostia  alba  L. 
Agrostis  vulgaris  With. 
Phleum  prateneo  L. 
Setari^l  viridis  Bcanv. 
Setaria  glauca  Bcauy. 
Anthoxanthum  odoratum  L. 
Festiicaovina  L. 
Fcstuca  elatior  L. 
Poa  annna  L. 
Poa  pratensis  L. 
Poaserotina  Ehrh. 
Glyccria  maHUma  VVuhl. 
Spaitina  juncea  Willd. 
Spartiua  stricta  Roth. 
Calamagroslis  arenaria  Roth. 
Triticum  repens  L. 
Holcus  lanatus  L. 
Panicuro  sanguinale  L. 
Panlcum  dichotomnm  L. 
Panicum  crus-Galli  L. 
Elymus  Virginicus  L.* 


riuCE3. 
Dicksonia  punctilobula  Kunzo. 


Musci. 

Polytrichnm  commune. 
Oruithotrichium  (undetermined). 
Undetermined. 


MELAX08PERME.E  (OllvC-grcCn  AlgOJ). 

Sargassum  vnlgaro  Agardh. 
Sargurt.suin  Muataguei  Bailey. 
Fucus  nodo8US  L. 
Fucus  ve»ciculojjU8  L. 
Desmarestia  viridis  Lam. 


RiiODCSPERME.*:  (Red  Alga). 

Rhodomela  snbrusca  Ag. 
Polyslphonia  formosa  Sahr. 
Polyyiphonia  subtilissima  Mont. 
Polyslphonia  Ohioyi  Ilarv. 
Poly.Miphonla  llurveyi. 
Poly^iphonia  elongata  Grev. 
Polybiphoiiia  violacea  Grev. 
Polybiphonia  variegata  Ag. 
Polysiphonia  nigre.'icenb  Grev. 
Pulysiphonia  afllnix. 
Poly^iphonia  fa.'^tigiala  Grev. 
Da^ya  elegans  Ag. 
Chainpia  parvnla  Ilarvey. 
Corallina  oflicinalis  L. 
Nullipora  polyphyllamca  ? 
Grinnellia  Americana  Harv. 
Dclesscria  sinuopa  Lam. 
Gelidium  corneum  lAim. 
Polyides  rutuiulus  Grev. 
Kliodymenia  palmata  Grev. 
Furci'Uaria  fa^tigiala  ? 
Phyllophora  Bn)dla?i  Ag. 
Ahnfeltia  plicata  Friuv**. 
Cystoclonium  purpurasccns  KUtfcing. 
Chondrus  crlspus  Lyngb. 
Spyridia  fHamcntoba  Ilarv. 

var.  ri'fVacta  Ilarv. 
Ccramium  rubrum  Ag. 
Ceramiuin  diaphamuii  Roth. 
Ceramium  fasligiatuni  Ilarv. 
Ceranilum  arachnoidcum  Ag. 
Ptilota  elegant  Bonncmaison. 
Griflithsia  corallina  Ag. 
(JaliithamnioD  Bailey  I  Ilarv.    . 
Callithaninlon  Borrcri  Ag. 
Callithaninion  byh>oi<b>um  Am. 
Callithamnion  corytnbo^um  Ag. 
Callilhanniion  seiroppernium  Griff. 
Callithamnion  plumula  Lyngb.  (rare). 
Callitliamnion  Americanum  Ilarr. 
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O  '                  1  Tuitiori  Ag. 

tn^a  tutliitfEma  L. 

1                             a  JlAVicfli  Ag, 

CInrfophoTR  nrrU  umw* 

;  mtgn  Juxurlatifl  Ag. 

OndopUorii  Unosn  llcnth. 

Clnt1o[ihorA  Kluiicrcgcuuti  QtUL 

CI-'  ^-  •-  -  '*-^- 

.  CI. 

CI., , .,.^., ...,,.  ^...... 

CJuJoplnifu  flrftctti  Fl,  Iinniriir  * 

Cttu>iios7Eioti:;K(ani^S'greeii  Algn}} 

Brxopfili  plutnu^n  Lftnu 

T«o<'hcrltt  (4pc«:*cs   nnt  il«*cHb&d  by 

Cha'iotiioqtlm     melugt^nUim   Web.  &tid 

lfiiriri»y,  «lllc.l  t»  V,  Muriun). 

Wichr. 

Porf^hyrn  vulgiu  Is  Ag. 

Clm^tojjjoirphii  mtea,  VilW, 

li.i                   I'tirjiumn  LytiiEb. 

VhcptonwKuhn  OIneyl  Iluivcy, 

1^                      I  iiitc^lltiilia  Llub. 

llumicitilcbuni  Votiiigniinm  Diltw* 

t                           'I  M'CiilU. 

C.'nloLtirlx  confers ictvln,  — 

3                                           I  Grtr, 

Ualotliiiac  Rcoimlorum.  — 

i 

>N    LOCAL    VARIATIONS    IN    THE    NOTES    AND 
NESTING    HABITS    OF   BIRDS. 


BY   ROBERT   ttlDOWAY. 


Mk.  Allen  has  called  attetjtioo  to  the  variation  in  the  notes  of 
difTerent  birds  at  remote  localities  ;  and  in  this  I  am  able  tororrob- 
orntc  him,  though  1  think  that  cases  of  snch  variation  are  very 
rare^  and  do  not  occur  in  more  than  perhaps  five  per  cent*  of  the 
species.  I  have  only  detected  it  in  two  or  three  epeeies  after  the 
most  carefid  observation,  and  in  very  many  cases  noticed  that 
lierc  was  not,  in  the  minntcst  particular,  any  difference  between 
adhidualB  of  one  species  on  oppouke  sides  of  the  continent 
Snch  is  nndotibtedly  the  case  in  a  very  great  majority  of  the  spr 
cies,  any  sceminj^  variation  that  may  be  obi^erved  being  more 
prot)ably  the  peculiarity  of  an  individnal  rather  than  the  mani* 
festation  of  any  regional  impress.  The  only  iufttances  wherein  I 
have  yet  been  able  to  sntisfy  myself  of  a  ditferencc  in  notes  in 
two  regions  are  tlie  following;  Cardinolift  Vlrghiianus  has  a  far 
^ner  aong  in  southern  Illinois  than  it  has  in  Maryland,  the  notea 
1'  t  only  clearer  and  moK>  musical,  but  the  song  more  con- 

t  lid  energetic;   the  cllcct  being  altogether  richer.     In  the 

vicinity  of  Washington,  D.  C,  I  have  never  heard,  in  a  single  in 
BtAnce,  the  Baltimore  oriole  (fctcrus  3iUimore)  utter  such  mellow, 
ate-like  notes,  as  it  habitually  does  in  southern  Illinois,     llie 
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brown  thrasher  i^HarporkunrJiuA  mfnH)  also  sings  more  vigorou?lj 
in  the  latter  locality.  lu  the  far  west  1  foimtl  the  gnnmd  rohlm 
of  the  Wah&atch  Mountains  (Pipilo  '^  me^dan^x**)  \u  have  midi 
dlflTereut  notes  Trom  tliosc  of  tlie  eastern  nlojie  of  the'  Hlcrra  Ne- 
vada (in  the  neighborhood  of  Carson  City)  that  it  seemed  that 
they  must  certainly  be  a  different  8[>ectes ;  not  only  did  the  Boag 
differ,  but  all  the  notes  were  different.  Yet  upon  the  cloM'^t  coni- 
parison  of  the  speciniens,  no  tangible  differences  in  phimsge  or 
proportions  con  hi  be  detected  in  the  majority  of  the  npecimeiis 
from  the  two  localities,  though  occasional  individuals  from  the 
latter  place  inclined,  more  or  less,  toward  tlie  form  known  at  P^ 
Oregonus, 

The  exact  nature  of  tht^  tlifference  in  notes  between  certain 
birds  in  the  Potomac  valley,  and  the  valley  of  the  lower  Wabaab, 
is  a  ver^^  marked  restrahU  in  the  songs  of  the  former,  as  if  ihetf 
were  afraid  of  being  heard.  That  they  were  more  cautious  in  the 
neighborhood  of  noisy  cities,  than  in  the  country  surrounding 
quiet  and  less  popidous  towns,  might  be  readily  suggested  as  the 
eolution  of  this  difference,  were  it  not  for  the  fact  that  other  spe* 
cies,  aSf  for  instance,  the  robin  (Tardus  migratorluis)^  tlie  mead* 
ow  lark  ( St urnt^Ua  -magna) ^  the  catbird  (Guleoscoptes  Caroh'neusi/)^ 
tlie  Thryothorus  LttdovidamtH  and  numerous  otiiur  si»eeies,  sing  aa 
boldly  and  in  a  precisely  similar  way  among  the  parks  and  shade 
trees  in  the  midst  of  Washington  City  as  they  do  in  the  quiet 
towns  and  retired  orchards  of  southern  Illinois.  This  objection 
may  lose  weight,  however,  when  we  consider  that  the  specica  In 
winch  I  have  noticed  a  differenci3  are  binis  of  a  -  is  and 

cautious  nature,  such  as  would  be  most  readily  ini  i  y  the 

causes  mentioned, 

Mr,  Allen  has  called  attention  *  to  vnnations  in  liie  moue  oi 
nesting,  which  lie  has  noticed  in  many  species  of  birds;  and 
places  undue  importance  npon  it  in  considering  certain  deviations 
from  the  usual  manner  as  cliaracteristic  of  particular  locaUtles. 
My  experience  has  been  that  such  variations  dejjend  mainly  upon 
the  facilities  affonled  by  the  site  of  the  location  of  the  nest,  and 
sometimes,  no  doubt,  are  the  result  of  merely  the  caprice  of  the 
bird.  The  QHiScaius  pui-pureus  is  cited  as  one  example,  and  coo* 
8idend>le  stress  is  laid  upon  the  fact  of  its  placing  the  neet  in 
cavities  of  Irees  in  a  certain  locality  in  New  England.  At  III* 
*  See  AM£mc4Jt  ^'A1uaAJJSTf  toL  Hi,  p.  &)H, 
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Cartnol,  Illinois,  where  this  species  is  vei*y  abundant,  I  hiive  fount! 
its  uests  situated  in  a  variety  of  ways  upon  one  tree ;  some  being 
8adtllt»<l  upon  the*  branches,  or  supported  in  a  crotch  like  those  of 
the  robin,  and  others  placed  in  cavities,  either  natural  ones  such  as 
kaotholes  or  decayed  places,  or  in  the  holes  ma<lc  by  the  larger 
woodpeckers  {Hylotomus  and  Cotaptes),  I  once  found  a  very 
r  large  colony  of  these  birds  lireeding  upon  a  small  island  in  the 
'  Wabash  River.  The  nests  were  M  placed  in  the  tall  slender  wil- 
lovrs^  none  more  than  twenty  feet  from  the  ground,  and  many  with- 
in easy  reach  without  climbing;  they  were  supported  by  small 
twigs  agaimt  the  body  of  the  saplings^  for  there  were  no  large  limbs 
to  support  them.  Probably  more  than  a  hundred  pairs  were  nest- 
4ng  in  this  community,  as  upwards  of  seventy  nei^ts  were  found  in 
a  short  time,  Within  the  area  of  a  square  mile,  I  have  found 
nests  of  the  eopimon  dove  (Zenaidura  CaroUnensis)  ui>on  trees,  on 
•the  top  of  stumps  in  the  thick  woods,  on  the  flat  rail  of  a  fence, 
rtad  upon  the  ground  in  grain  ticlds;  also  uests  of  Jlarporhynchus 
ru/ua  in  as  diverse  situations.  Near  Mt,  Carmel  the  white-bellied 
^Bwallow  {Tachycinpia  bieohr)  nests  exclusively  in  holes  made  by 
the  downy  woolpecker  {Picm  pubesvens)  aud  chickadee  {Fartia 
CatoIimn»ift)n  in  the  dead,  stumps  aronnd  lagoons  in  the  bottom 
Fli&iids,  in  company  with  the  gohlen  swamp  warbler  (Pt-vtrtnotaria 
Ulr^n)^  with  which  it  shares  those  cavities.  At  Carson  City,  Ne- 
Tiida*  this  species  was  noticed  to  nest  only  about  houses,  in  the 
eares  or  over  porches,  as  tlie  purple  martin  (Profjne  subla)  docs  in 
the  east,  Tlicre  were  no  trees  there  to  accommodate  them,  which 
arcounted  for  this  deviation  from  their  original  habit.  At  Mt. 
Carmel,  the  purple  martin  and  chimney  swift  (Chmtura  peJagica) 
have  almost  entirely  forsaken  these  nesting  places,  and  have  ta- 
ken up  with  man;  the  forjuer  beinfr  as  domestic  as  house  pigeons, 
And  the  latter  ijosscssing  themselves  of  tbe  chimneys.  But  the 
whitc*be11ied  swallow  pertinaciously  clings  to  its  primitive  cus- 
tom. In  California,  according  to  various  writers,  and  in  Ari- 
lona  according  to  Dr«  Coues,  the  T,  (halassina  nests  in  holes  In 
Ireea^  bat  during  two  years  of  collecting  in  Nevada  and  Utah  I 
never  saw  a  nest  of  this  species  so  situated  ;  it  constantly  nested 
in  horizontal  fissures  or  crevices  on  the  face  of  the  limestone 
cliffs,  in  company  with  the  "mud  swallow"  (PetrodieKdon  luni^ 
froh^)  and  white  throated  swift  {Punyptihi  melanokuca)^  Thia 
va4»  apparently  not  owing  to  a  luck  of  suitable  places  fur  nesting 
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as  it  docj*  in  California  ami  AHzona*  for  in  tfic  siime  \ocd 
were  extensive  aspen  wooiIb  where  7\  hicolor  and  1\  mbin  nctit< 
abundantly  in  holes  made  bt  tUe  Sphytapkm  nuckoKs.    Tbe  infers 
.  enee  druwn  fmro  this  fact  is,  thut  It  hai*  n  natural  |>ref  'o 

>  rocks  as  u  ue^tinj^  place,  always  ignores  the  treetf  whep  lo 

rocks  aro  to  be  found ;  and  that  its  nesting  in  trees  in  dUlrteU 
where  preeipicee  are  rare  or  wanting  is  merely  an  evidence  tli 
like  other  Kpecie.H,  adapts  it^  hubita  to  the  character  of  the  i 

ity.    The  reil-fronttni   linnet  (^Carpfidmm  ftontalt^)  nesta  a  I ; 

Jiotises  in  California;  choo^itng  nooks  and  crannies  ^tkoui  the 
buildliigSt  as  well  as  the  &hade  trce^,  for  nestini^  places,  Al  S»e- 
rameoto  1  found  a  nest  of  thi9  species  built  inside  the  pendulous^ 
basket-like  i^tructiire  of  the  oriole  {Ictents  BuUochi),  Along  the 
Tniokee  River,  in  Nevada,  another  was  found  infli»le  the  timd  neat 
of  a  eliif  swallow  (/*,  lumfrons)  ;  around  Pyramid  Lake  tb© 
species  nefited  among  the  rocks,  frequently  in  caves  with  tlir  "^  "^ 
oiyiis  Sai/us  and  Uirundo  honeormn  ;  wliile  in  the  wooded  poi 

of  the  Truekee  valley  its  nests  were  common  in  the  ^  grease  \y^ 

{Obiont)  buHhes,  along  with  those  ot  JSpixeUa  Bretreri  and  i"i>^- 
»piza  hiUnt*fil!a^  as  well  as  in  the  cottoiiworj*l  trees  near  by.      Il 
would  rer|uirc  too  much  space  to  descnibr  all  the  tUIferent 
ttons  in  which  1  have  found  the  nests  of  Trughihjtra  Parkrnn  ,..i, 
so  that  I  will  only  mention  some  of  the  more  remarkable  instances 
of  variation.      In   the  Wahsatch  Mountains,   as  well    as  in   Uie 
Truekee  valley,  St  was  usual  for  the  ne^is  to  he  concealed  behind 
the  loose  bark  of  a  dead  tree,  the  entrance  being  through  a  fissure 
in  the  hark  at  one  side  of  the  nest ;  prohaf>ly  eight  out  of  • 
ten  nests  would  be  so  situated.     Many,  ho^vever,  were  font- 
side  of  cavities,  either  natural  or  made  by  woodpeckers,  while  one 
WU.4  found  built  inside  of  a  deserted  robin's  ne^t  In  the  crotch  of 
an  a«speu. 

On  the  TrnckcQ  reservation  one  was  founti  in  the  thatched  roikf 
of  the  storehouse.  Everywhere,  throughout  the  mountain  of  the 
great  basin,  the  sjjurrow  hawk  {Tinnmicuhts simrventttf)  nests  on 
the  cliirs,  in  holes  among  the  rocks,  in  company  with  the  Fako 
poli/agrH8,  At  Mt«  Carmel.  I  have  found  ncstsof  C'-  '  ratus 
\u  natural  cavities  iu  tri*es,  ami  a  nest  of  Ckntnrns  <  in  a 

Um  stump  by  the  roadj^idc,  about  thi-ee  feet  fi"om  the  groun<h  At 
the  same  place,  Pants  CaroUn^nsu  bores  its  Own  nestinr  •  '■-  -  in 
the  soft  wood  of  wild  plum  and  sassafras  trees,  nntl  i  y 
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takes  possession  of  natural  hollows  in  stumps,  uprooted  "  snags," 
or  the  deserted  excavation  of  the  downy  woodpecker.  I  found 
a  nest  of  the  chimney  swallow  inside  of  a  plank  kiln  for  diying  to- 
bacco, and  another  inside  of  the  hollow  trunk  of  a  sycamore  tree. 
At  Olney,  I  found  a  nest  of  the  blue  jay,  containing  five  eggs, 
inside  of  an  old  deserted  barn -in  the  middle  of  the  town,  it  being 
placed  flat  upon  a  sill.  This  is  the  only  nest  of  the  species  I  ever 
saw  tliat  was  not  placed  in  a  tree.  At  Mt.  Carmel,  I  have  also 
found  a  nest  of  Agelaius  phceniceus,  containing  eggs,  in  a  small 
elm  tree  about  twenty  feet  from  the  ground.  In  Kansas  the  Eus- 
piza  Americana  is  said  to  place  its  nest  in  trees  ;  but  at  IMt.  Carmel 
it  habitually  places  it  on  the  ground  in  clover  fields.  The  Chond- 
estes  grammaca  almost  invariably  nests  on  the  ground  in  the 
Wabash  valley.  I  have  never  found  a  nest  otiicrwise  located  ; 
but  at  Sacramento,  where  dozens  of  nests  of  this  bird  were  found, 
all  but  one  were  in  oak  trees,  at  heights  varying  from  ten  to  thirty 
feet  from  the  ground.  It  is  difficult  to  understand  why  the  species 
should  be  so  much  more  arl)oreal  in  the  vicinity  of  Sacramento, 
which  is  far  more  scantily  wooded  than  the  localities  frequented 
by  this  bird  in  Wabash  valley.  An  instance  of  semi-parasitic 
habits  is  seen  in  the  Otus  Wilsonianvs,  which  in  Nevada  habitually 
deposits  its  eggs  in  the  old  dilapidated  nests  of  magpies. 

During  a  series  of  several  seasons*  egg-col locting  at  Mt.  Carmel, 
it  was  my  constant  experience  to  find  several  species  of  birds 
never  laying  more  than  three  eggs  at  a  complement ;  and  the  re- 
corded accounts  of  these  species  in  va'rious  works  saying  that  the 
same  birds  laid  habitually  four  or  five  eggs  puzzled  me  consider- 
ably. Three  eggs  in  a  nest  is  the  maximum  number  that  I  hdve 
ever  found  in  Pyraiuja  oistiva  and  CurcUnalis  Virginianus, 
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Salix  i.fiviciATA,  n.  sp.  Very  glabrous,  excH^i I  hh-  ^raicK  imu 
raehis  of  tho  catkin,  and  a  few  small  eacliicous  eiiky  leii^es  si 
the  base  of  the  sbooU;  leaves  elliptic-ovate  or  broailly  laticeotate« 
poiiiteeb  finely  eerrulale,  but  the  nmrj^in  revobitc  and  Uiu» 
appearing  entire,  coriaceous*  dark  bluish  green,  glossy  and  proBt- 
inently  nerved  above,  paler  beneath;  stipules  email,  ovate,  cadti- 
cous ;  petioles  short  (l''-4"  long)  not  glandular  ;  calkins  eylindrl- 
caU  2  or  3  inches  long  in  Ibiwer,  the  fertile  beeoming  loose  In  fmil, 
alwa^^s  l)orne  on  short  lateral  leafy  brunrhes ;  scales  itosimIuh- 
tate  at  the  apex,  distinctly  nerved,  hairy  at  the  base  and  on  tb« 
ioaer  surface ;  £  ol>ovate,  rounded  and  more  evenly  deDtate,  ? 
narrower,  truncate  with  a  few  irregubur  teeth,  caducous  (in  out- 
line, when  nuiguified,  like  the  leaves  of  Pottntilla  indmtata) ; 
ovary  globose-conical,  smooth,  long  atalked  (as  in  5.  umi^thd(tu 
des)  ;  fitigfuas  sessile,  2-lohed  ;  stanions  3-/i. — California,  at  Saiitu 
Crpz,  Dr.  C,  L.  Anderssou,  to  whom  I  am  indebted  for  a  verj*  in- 
teresting collection  of  California  Salices.  Ukiah^  Kellogg  and 
Harford,  No.  921.     Alameda  Co.,  Rohmdcr,  in  herb.  A.Omy. 

A  remarkable  species  of  the  Amygdalina!  grouji,  distingiilalv- 
ablc  from  all  forms  of  S,  nigra  Harsh*  (the  only  near  ally  in  the 
IL  S.)  by  the  conspicuous  dentate  scale,  and  vei-y  different  foltngir. 
S*  iastandra  Benth.,a  westerii  moditication  of  S.  Inclda^  has  an 
obscurely  tleutato  scale,  but  is  other mse  very  unlike.  As  the 
buds  expand,  two  or  three  small  scale-bke  leaves  appear  clotbcd 
beneath  and  fringed  on  the  margin  with  ferruginous  silky  hairs; 
these  Boon  fall  off;  the  lowest  persistent  leaves  on  the  branches 
are  obovale,  obtuse  with  an  abrupt  point,  almost  sessile;  these 
arc  f*illowed  by  others  broader,  more  |Kitntcd,  on  short  petioles, 
pasHing  into  the  lanceolate  taper*pointed  form  of  the  fully  deirel-' 
oped  foliage-  • 

8.  pYRiFOUA  Andersson;  This  elegant  species,  recorded  by 
Andersson  fmm  the  Lake  Winnipeg  and  Saskatchewan  region, 
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Rev.  Jfls.  Fowler  iVom  Now  Brunswick,  and 
from  witliin  our  own  limits  by  Dr.  Clarke  lYoin  Flint,  Mich, ;  two 
widely  dundered  stations  on  our  uorthcru  boundary,  suggesting 
the  t»os.Hib1e  oecurrenot*  of-  intermetliiUi.'  onea.  Tbo  only  additional 
specimens  in  Prof.  Gray*s  berbarium  are  two  ^  fragments  named 
by  Andersson,  enougb  to  confirm  the  correctness  oi*  the  above  de- 
termination* The  typical  form  has  round,  sub-cordate,  very  thin, 
feticulate  veined  leaves,  slender  petioles,  small  caducous  stipules, 
follaceous  pedtnicles,  and  very  long  and  slender  pedicels^  Tb© 
rar.  obi^cura  (apparently  a  more  vigorous  growth  of  the  same 
plant?)  would  be  likely  to  escape  observation  from  its  general  re- 
semblance to  some  furms  of  S.  cordata. 

S«  Aiit£KOFUYLLA  llook*  Tliis  13  another  and  most  interesting 
juldition  to  our  wilhjwsof  the  Northern  States.  Its  occurrence  on 
saociy  beaches  of  the  Great  Lakes  I  have  akeady  noticed  m  **Tbe 
Lens." 

8;  CiTTLKRi  Tuck.  iC  Dr.  Andersson's  var*  Ijubradorica  (DC. 
Prodr.  xvi,  p.  292)  Is  rightly  associated  with  our  White  Mountain 
plants  then  the  old  name  of  Uva-Um  Pursli  ought  to  be  restored 
for  the  Labrador  plant,  and  ours  become  its  var.  Cutkn. 

Cob  8,  T.  Ohioy  ob§erves  that  S.  tnstia  Ait.  flowers  '*  fully  a 
fortnight  later  than  6\  huviilitt.**  This  is  noteworthy,  as  S,  (rutia 
ftlTocts  warm,  sunny  knolls,  and  would  therefore  be  expected  to 
flower  mrlier  insteful  of  later  than  its  more  robust  congener,  S, 
tristU  van  microphfjUa.  For  all  I  If  now  thin  variety  rests  upon  a 
flingle  gathering,  distributed  by  Mr.  Oakes  many  years  ago;  i»rob- 
ably  Vi  forma  monstrom,  I  had  in  my  garden  last  fetimnicr 
precisely  the  same  **rigifl  and  contorted"  leaves  produced  on  S» 
viminaiist  l»y  iusecty  infesting  the  under  surfat^e,  but  have  looked 
in  vain  over  acres  of  6*,  irislis  for  specimens  to  match  those  of 
Mr.  Oakes. 


THE  ROBIN. 


BY  CAROLlNt:  UOYCR. 


Tiir*  vVmerienn  robin  {Turdnti  mujr^jtorins)  is  too  well  known 
to  every  resident  of  tlie  United  St-ites,  to  require  an^^  extended 
description,  and  yot,  I  am  often  surprised  at  the  ignorance  of 
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farmers  and  countrymen  in  general,  as  to  his  character  and 
habits.  Thc}^  shoot  and  stone,  and  destroy  and  berate,  but 
never  praise  him ;  still  he  perseveres,  in  the  very  teeth  of  an 
adverse  fate,  and  conies  regularly  with  the  spring  monthSt 
appearing  sometimes,  in  clement  seasons,  in  eastern  New  York, 
in  Febraary,  and  remaining  oftentimes  when  the  fall  is  favorable 
until  late  in  N'ovembcr,  and  instances  have  been  known  when  a 
straggler  separated  from  the  main  flock  has  remained,  and  survived 
the  severity  of  a  winter  in  latitude  42°  north,  in  a  locality  where 
evergreens  were  prevalent.  The  robin  can  accommodate  himself 
to  a  variety  of  food,  and  during  the  summer  season  is  the  farmer's 
best  friend.  He  is  hardy  and  robust  and  brave,  one  of  our  val-^ 
uable,  but  most  badly  abused  birds.  His  food  is  mainly  insectiv- 
orous, from  the  time  he  comes  amongst  us  until  late  in  the 
autumn.  He  makes  occasional  visits  to  the  cherry  tree  but  does 
not  depend  on  it  for  a  subsistence  as  he  is  supposed  to  do.  He 
pecks  at  the  cherries  because  they  are  red,  just  as  he  would  pick 
to  pieces  a  red  flower.  The  species  ai)pears  fond  of  the  color. 
In  the  fall  they  feed  largely  on  wild  berries,  and  are  slaughtered 
by  the  thousands  by  sportsmen  along  the  lines  of  the  Hudson,  in 
the  cedar  thickets,  which  they  fretiueut,  feeding  on  the  berries, 
on  the  islands  in  the  harbor  of  New  York  Bay,  and  in  New  Jersey. 
I  am  too  much  the  friend  of  this  bird  to  be  blind  to  his  potty 
faults,  for  petty  indeed  they  must  remain  so  long  as  his  increase 
is  kept  in  rigid  restriction  by  his  many  enemies.  The  crow 
(CorvHS  AmericanuH)  commits  fearful  and  cruel  depredations  on 
the  robin  and  his  belongings.  Tiie  species  is  a  bitter  foe  to  all 
smaller  birds,  and  keeps  them  in  severe  check,  but  the  robin 
suffers  numerous  outrages  from  other  han(l>?,  and  the  elements  some- 
times play  him  a  mischievous  trick.  Not  only  the  crow,  but  the 
crow  blackbird  (Quiscalus  versicolor)  and  the  cuckoo  (Cocq/gus 
AmericanuFi)  often  rob  the  nest  after  the  eggs  are  1(!I<1,  and  thus 
all  the  female's  labor  proves  in  vain.  The  robin  will  steal  into 
the  nest  of  one  of  her  own  kind,  during  a  temix)rar\'  absence  of 
the  owner,  when  she  had  thus  been  robbed,  and  appropriate  it  as 
her  own,  depositing  a  remaining  o^^  of  her  clutch,  or  mayhap 
more  and,  if  plucky,  will  drive  off  the  legal  owner,  and  taking 
bold  possession,  bestow  all  her  care  thereon,  but  she  never  dis- 
turbs the  rights  of  other  birds.  Occasionally  she  only  drops  an 
Qgg  into  a  sister's  nest  when  taken  short,  her  own  being  destroyed, 
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B\*nr  deliberate  or  voiimia] y,  inHBR  Ihnt  is 
_nevcr  practised  among  the  species  except  in  extreme  eafee&  of 
sitj,'for  regular  bird  life  has  its  laws  that  are  observe*!,  and 
!mcs  and  persecutions  are  often  punishofl.  The  nest,  which  is 
an  extravagant^  clumsy  adhir,  extravagant  as  to  material  em- 
ployed, 18  parte*.]  up  by  the  feet  at  the  ft>rk  of  lirobs,  and  is 
moulded  in  the  inside  by  the  brea&l,  the  bird  turnlrig  round  and 
pound  many  times  with  the  tail  hugged  tlown  elos6  on  the  outer 
mn*  the  ft^male  performing  all  the  lalior.  The  male  takes  no  part 
in  this  structure,  but  is  stationed  near  as  a  guard,  and  gives  the 
alarm  if  danger  portends,  while  the  mater  enfat}uilf  is  absent  in 
qneet  of  material.  If  all  be  quiet  and  serene,  a  snatch  of  song 
may  greet  the  listening  ear,  but  it  is  hurried,  fur  the  male  U 
deeply  interested  in  operations,  antl  feels  a  heavy  responsibility 
renting  on  his  shoulders.  When  the  female  is  descried  with  a 
atipply  in  her  beak,  lie  immediately  Hies  to  meet  and  accompany 
hWm  The  two  alight  near  and  survey  the  premises  when,  if  all  bo 
rightt  the  labor  goes  on  vigorously.  This  work  occupies  them 
_ibre€  or  four  days,  sometimes  a  shorter  period,  acconling  to  the 
jing  necessity  of  nature  that  the  bird  feels.  The  eggs  are  de- 
:)sited  dally,  until  the  nuudier  is  dropped.  The  robin  on  an 
ayernge  lays  four  egg^^  but  I  liave  seen  five  eggs,  followed  by  live 
birds  in  one  neat,  all  one  mother's  progeny,  but  there  are  oltener 
three*  Two  appears  to  be  the  lucky  number  lor  the  robin,  and 
they  UAoally  go  mated  from  the  nest.  A  robiri  lodged  her  nest 
in  tt  smtdl  tree  near  my  dwelling  lost  year  in  the  after  part  of 
Miiy,  and  reared  three  young*  When  they  were  able  to  leave  the 
ui^t,  another  was  built  a  little  farther  olf  in  the  fork  of  a  young 
pear  tree,  not  more  than  live  feet  from  the  ground.  In  this  nest 
was  brought  up,  right  under  the  loaded  l»oughs  of  a  cherry  tree, 
IFO  tine  birds,  a  male  and  a  female,  and  all  ray  sedulous  watching 
never  caught  them  in  the  guilty  act  of  carrying  cherries  to  the 
iHisit.  The  birds  had  become  accustomed  to  n»e,  aritl  familiar,  and 
nerCT  appeared  to  stand  in  fear  of  my  scrutinizing  presence, 
although  tljcyeyed  njy  movements  as  rlnscly  as  t  viewed  theirs; 
but  I  always  observed  a  formal  distance,  and  held  in  respect  their 
luillvldual  rights:  thus  was  I  tolerated  without  giving  disturbance, 
Th^'  robin  rears  but  two  broods  in  one  season.  After  the  first 
brood  leaves  the  ncjst,  in  a  day  or  two,  they  are  turnetl  over 
entirely  to  the  charge  of  the  male,  wiio  feeds,  protects,  and  keeps 
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in  cl08i*  [*ruxhnity,   wiiilo   tho    fernttlL*  is  onnmied   wiO)    pr«'^»af 
tionti  for  H  secoinl  rumily,     Tlie  secomi  nest  is  not  very  fur  re*  i 
moved  from  die  Hmt,  untl  fortunate  indeeil  must  the  parenU  he  iti 
these  two  broods  nil  grow  to  be  atUilt  hinh.     If  tlw?  nmle  givefi  nof 
assbtauee  iu  l>uiUlh»g  the  nest,  yt.-t  he  lum  his  duties  lu  [M-rfurio 
which  hoeome  hini  rn.nrvellon.sly,     A8  i»oon  as  the  brrdH  arc  utit  of] 
the  shell  it  is  hia  business  to  dear  oat  the  nest  of  all  ofreniivu 
matter^  and  keep  It  clean  of  all  exerement  until  the  bird^^  have 
flown«  provide  all  the  food,  which  is  purely  in«o<.'tivorous,  and  ait 
upon  the  nest  in  the  femule^s  rdmeuceT  which  is  no  small  ignoble 
office  for  so  brave  an<1  noble  a  fellow  as  coek  robin,     lie  (liida 
but  little  time  now  for  his  loudi  long  strains-  '  Ilia  part  of  diitj 
will  not  bear  neglect. 

The  young,  when  left  undisturbed,  seldom  go  far  away  fh>in  tliel 
home  nest,  although  when  they  once  leave,  they  t>ever  enter  St 
again.  It  is  lelY  iu  uu  uncleanly  stale,  gent*rttllv  alive  with  vermin, 
wtiieh  soon  leave  the  young  binL  The  robin  is  rcninrkably  dftasi 
in  every  habit,  an^l  takes  a  daily  bath,  I  was  much  amused  one 
day,  the  past  summer,  at  a  little  incident  that  occurred  iu  thr  front 
yartt  under  the  cherry  tree. 

A  female  robin  was .  gathering  mnteriaU  for  a  *5fComl  ncHt, 
picking  from  around  the  roots  of  rose  bushes,  the  long  dead 
grasses,  until  her  beak  was  filled  and  the  end*  flowed  out  Itko 
silken  hairs,  when  ssudrlenly  one  of  her  own  J'oung  ones,  a  pretty 
mottled  little  creature,  alighted  in  front  of  her  and,  opeuing  wide 
h«ir  yellow  throat,  begged  for  food.  The  mother  thus  taken  with* 
out  warning  was  confused,  and  administered  a  gentle  peck  on  Iba 
head  as  a  reproof,  which  did  not  have  the  desired  effect,  so  fibii 
Immediately  plunged  the  whole  contents  of  her  beak  down  the  Utile 
one's  throat  and  flow  away.  The  poor  Utile  thing  had  a  long  aod 
diflicult  ttig,  iti  clearing  its  throat  of  the  unstable  commodityY  but 
the  repentant  parent  soon  returned  with  wholesome  foo<l,  and 
gave  her  offspring,  after  which  the  male  appeared,  and  piloted  off 
the  olTending  charge  to  im  adjoining  tree.  No  doubt  mine  iVau 
gave  her  liege  lord  a  severe  curtain  lecture,  upon  IIm  'nn, 

Sccretii  of  bird-lite  are  seldom  revealed  but  to  the  uui  iug 

few.  Has  any  one  ever  observed  the  manmsr  in  which  a  bird  ap* 
proachc^  its  object,  how  cautiniiHlyt  politely,  r|uict!y,  it  proceeds 
moving  witli  one  eye  ever  on  the  alert  for  danger,  and  the  other 
solieitoufily  bent  on  the  particular  thing  of  its  desire?     How  It 
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irance^,  tli^n  TScedoi?,  then   bows   a«<l  couriiesies  with  all  the 

Busivity  of  a  FreucUman,aiul  peers  intiuiringly,  stuapuigaovvii  low, 

Placing  its'nlinble  little  body  in  a  thousaml  graceful  positions,  as 

^t  slowly,  steadily  antl  discreetly  approaches  its  object  of  eon- 

ern? 

If  I  bUouUl  venture  to  say  that  not  a  cherry  would  grow*  fit  to 

!  eaten,  were  it  not  for  the  birds,  the  bare  idea  would  be  hooted 

preposterous,  yet  such  nevertheless  is  my  belief-     Were  It  pos- 

iiblc  to  remove  nil  the  binls  out  of  the  way,  for  one  season  at  least, 

at   a  decided  dilfercnee  wouhl  our  future  orchards  present  I 

"Where  now  are  thrifty  growths,  beautiful  leafage,  and  large  crops 

of  fair  fruit,  would  be  seen  stinted,  mosa-gmwu  limbs  with  sparse 

|Or  meagre  foliage,  crops  of  dwarfed  specimens,  that  have  finished 

Itbeir  growing,  in  a  knotty,  wormy,  inferior  state.     The  majority  of 

[all   the  large  families  of  insects  are  bred  in   the  earth,  and  go 

[through  various  forms  in  dilTcrent  stages  of  existence  and  are  de- 

jvourod  by  birds  of  every  description,  chief  among  which  stands 

[our  friend,  the  robin. 

Tiie  robin  sits  eleven  days.    On  the  eleventh  the  young  are  out 

[of  the   shell,  and  on   the  eighth  their  eyes  are  wide  open  and 

bodies  covered  with  pin  feathers.     In  eleven  days  more  they  leave 

[the  nest  on  an  average,  although  when  the  ne^it  be  not  crowded 

[they  remain  two  days  longer.     Upon  close  observation  the  plumage 

[of  the  adult  robin  is  tame,  but  rich  and  mellow,  with  soft  colorings, 

[The  top  of  tljc  head  is  dappled  in  brown  and  black,  with  delicate 

[marking*  and  pencillings  at  the  throat  where  it  meets  the  cinnamon 

I  breast  in  the  male.     The  female  is  lighter  in  color  and  has  no  rosy 

tinge  to  the  neck  feathers.     There  is  but  a  slight  tliilerence  in  the 

si:te  of  the  male  and  female,  but  the  general  shape  and  build  of 

the  birds  is  marked  so  perceptibly  that  a  practised  eye  can  readily 

(distinguish  between  the  two.     In  general  appearance  the  female 

is  the  larger  bird,  but  the  male  is  stronger,  closer  and  altogelhcr 

more  powcrlul  in  limb,     J'hQ  large  bright  eyes  in  both  sexes  are 

set  in  a  ring  of  white.     As  a  song*3tcr,  the  robin  does  not  rank 

high,  yet  there   are   some   rare   singers  among   the  species.     A 

singer  has  a  long,  slender  body,  a  long  neck,  long  tail,  dark,  rich 

plumage,  soft  like  satin.     He  is  a  fine  bred  bird.    All  are  not  first 

class  singers.     Nature  i\oefi  not  appear  to  endow  all  with  her  rare 

jglfi.     Where  there  is  one  that  is  a  singer  there  are  scores  that  are 

laoly  toediocre.    The  robin's  note  is  peculiarly  mellow^  and  flute 
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Irke,  sometimes  a  little  irregular  and  extravagant,  but,  when  fol- 
lowed closely,  through  all  its  various  changes,  vibrations  and  in- 
tonations, is  found  to  possess  a  striiving  sweetness  and  freshness, 
seldom  excelled  and  rarcl}'  equalled,  if  we  except  the  beautiful 
strain  of  the  hermit  thrush.  He  gives  to  his  lower  notes  a  quiet 
dash  of  subdued  sadness,  and  then  immediately  swells  them  to 
upward  bars  of  wondrous  perfection  and  beaut}^  lie  has  a  net 
of  notes  in  an  under  key  that  are  seldom  heard  by  the  unobservant 
ear,  and  if  heard  are  attributed  to  another  ])ird.  lie  gives  a  clear, 
quick,  militarj'  call  and  has  a  piercing  cry  of  distress.  The  notes 
about  the  nest  are  all  suppressed  and  low,  but  yet  clear  and  dis- 
tinct. They  are  uttered  by  the  female  and  are  the  language  of 
the  mother  to  her  offspring.     She  has  no  distinct  song. 


RAMBLES    OF   A    BOTANIST    IX    WYOMING 
TERRITORY. 

BY   REV.    E.    L.    GREENE. 

NO.  II. 

With  the  month  of  July,  the  varied  profusion  of  flowers  be- 
gins to  be  greatly  reduced  on  the  high  plains,  whose  rich  spring 
flora  wns  briefly  sketched  in  the  last  number. 

On  the  third  of  this  month  we  stood  upon  the  summit  of  a  ridge 
commanding  a  view  of  many  surrounding  miles  of  these  treeless 
lands.  The  grasses,  under  the  constant  sun  and  the  now  advanc- 
ing drought,  were  already  losing  their  freshness  of  color,  and 
becoming  cured,  uncut,  into  hny  for  the  antelope  an<l  the  domestic 
herd,  to  feed  them  during  the  next  eight  months.  There  is  yet  one 
very  showy  flowering  plant,  which  has  so  far  resisted  the  drouglit, 
and  is  now  giving  to  even  hundreds  of  acres  of  ground  the  ver}' 
azure  of  the  sky  above  —  a  sea  of  blue.  Tiie  ])lant  is  Delphinium 
aznremii  Michx.,  a  perennial  species  of  larksj^ur.  In  the  month 
of  Ai)ril  the  root-lonves  make  their  appearance,  and  as  they  fur- 
nish then  the  only  sort  of  green  herbage  that  has  been  seen  for 
many  months,  herdsmen  are  obliged  lo  exercise  all  diligence  to 
keep  cattle  away  from  the  tracts  wliit-h  this  plant  occupies.     The 
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leaves  wlieik  eaten  cause  speedy  deatli,  and  so  this  great  beauty  of 
the  plains  is  known  to  the  settlers  by  the  name  of  ''poison  weed." 

On  the  stony  ridge,  our  point  of  ob.serv:il*u>n,  there  was  not 
mueh  left  at  this  season  to  interest  us,  save  the  fruits  of  tlie  As- 
tragali and  other  n*niaii»s  of  the  llowers  of  fJi>ring.  A  little  daisy- 
like composite,  with  white  rays,  quite  st(*nlh'^.s  nnd  altogether  un- 
notieeable  but  for  tlie  comparatively  hir^ze  size  of  its  llowers,  was 
new  to  US  then,  an<l  a  good  aecpiisitioiu  proving  to  be  Nuttall's 
TowHsendin  striyosa.  Another  tenant  of  this  sanu*  series  of  hills 
DOW  in  llower  is  Eriiru'hinni  f/loincnifum  DC,  a  coarse  haiiy  bien- 
nial a  foot  high,  belonging  to  tlie  natural  order  15orraginacea\ 
Along  the  dry  margin  of  what  had  been  a  pond  at  an  earlier  date, 
we  found  an  abundance  of  a  very  small  (jilia  (O'.  minima  (h*ay) 
which,  as  we  have  never  seen  it  anywhere  else,  in  all  the  region, 
ninst  be  accounted  as  rare  in  the>e  parts,  as  it  is  minute  and  inter- 
esting. Gilia  coufjvMn  Hook.,  a  haniKome  s[)ecies,  is  now  to  be 
found  in  a  goo<l  state  for  collecting,  growing  in  the  gravel  betls 
along  Crow  Creek,  at  Cheyenm*,  and  with  il  the  si)lendid  blue- 
flowered  PetifstciiKnt  tjlaher  i*ursh. 

The  railway  station,  Sherman,  some  thirty  or  thirty-five  n»iles 
west  from  Cheyenne,  has  an  altitude  of  about  two  thousand  feet 
above  that  of  Cheyenne,  and  the  tlora  of  that  vicinity  is  still  more 
interesting  than  that  of  the  region  we  have  ju.>t-  Ik'cu  noticing, 
cspeeialiy  at  this  season  of  tiie  year.  It  was  on  the  od  of  Jul}' 
that  we  had  a  delightful  ramhle  among  the  rocky  ''lilack  Ilills,^' 
in  this  part  of  the  Territory .  Although  this  district  does  not  suf- 
fer from  drought  as  do  the  lower  altitudes.  yi»l  timher  api>ears 
always  to  have  been  scarce.  (Jne  can  see  tliat  whatc^ver  was 
available  for  the  i>uri)os(»s  of  fuel  and  ties  for  th(^  railway  has 
long  since  been  ai)pr(^priated,  and  there  now  remain  only  ii  few 
scattered  [)iiu?s  (/Vy^/.s*  pomh'iutsu  Dougl.)  on  the  hills,  !ind  some 
little  groves  of  aspen  (/*uj,ith/,^  tnnmhthh a  .Mx.)  iu  the  moist 
valleys.  Thent  are  stra,Li«iling  bu.^hes  of  '*uild  sage"  i^Artrmi.^ia 
truh'titata  Ts'utt.)  growing  on  all  the  hilly  portions  of  tlu;  land,  and 
with  it  we  found  the  more  interesting  /V/'.sA/V/  trtdfutdtn  DC,  a 
rosaceous  shrub,  with  inconspicuous  llowers,  ca-^ily  mi.^taken  for 
sage  brush  itself.  SdHj'  njstrafd  Rich.,  *S.  f/'* ///<.</  L.,  and  one  or 
two  other  .^p(»cies  of  willow,  wiM-e  noticed  in  some  boggy  places, 
their  leaves  in  the  early  morning  drooi)ing  and  distorted,  as  were 
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Also  those  of  the  herbaceous  i>laot8,  with  the  ee verity  af  the  nlght'i 
frost,  even  iu  early  Jtily. 

On  dry  open  grouiida  we  found  an  abundance  of  CtuttiUeia 
vijlura  BongM  a  fine  searlet-floworod  ^peeies  pfeiiHiir  to  th«  fori 
west,  ami  with  it  a  more  strictly  ul[»ine,  ami  a  yellowflowfrcil  onetj 
C  bmvififn^  Gray.  These  two,  together  with  plenty  of  tliat  mcNitJ 
handsomt!  Pent^itemon,  P,  aamiinntus  Dougb,  w©r<  to  coo-  ! 

vert  even  the  otherwise  barren  hillsides  into  a  pan  tieauiy* 

AiuODg  the  grasses  and  sedges  of  the  marshy  pLaees,  wer«»  i|tijiii« 
titles  of  a  large  "buttercup,**  au  unusually  showy  form  of  Rnnun* 
cuius  aJfinU  U,  Br. ;  and  also  an  Allium,  species  uncertain,  for  wo  ' 
indulged  a  natural  di^^like  for  the  whole  tribe  of  teeks,  and  pussed 
by  these  really  liandsome  purple-flowered  ones  without  laki 
specimen  for  our   herbarium.     A  fine  ^^ monkshood*'  (^1« 
naautum  Flsch.)«  its  flowers  in  most  eases  dark  purple,  tmt  III 
oilier  specimens  yellowisili- white,  was   also  very  cons|)icuons  In 
wet  shades ;  and  in  the  edges  of  these  wet  places,  grew  Utd^sa- 
rum  boreale  >»utt.  and  Asir<tgalH»  alpinus  L, ;   both  interesting 
leguminous  plants  not  often  met  with. 

One  crystal  brooklet  had  its  margins  adorned  with  the  larige 
j'ellow  purple-dotted  corollas  of  MimuluH  luteun  L,,  while  the 
damp  groutid  near  by  was  neatly  carpeted  with  V«*rf>nica  serpf/l- 
lifoliix  L,  These  two  elegant  Serophulanaeea?,  one  belonglu]^  easU  I 
ward  and  the  other  more  exclusively  to  the  distant  west,  havu  met 
here  on  common  ground;  and  with  them  was  a  very  '^iirn^-*  At 
droeace,  with  pnlq  toliage,  the  species  doubtful. 

Out  again  upon  higher  an<l  drier  land  we  suddenly  Civme  upt>ri 
quite  an  unexpected  rarity  in  RannnculuH  NHiUdUi  Gray.  We 
had  found  it  twice  in  Colorail^^  in  shaded  ravines,  in  tlie  oHj^luftl 
slender  form  :  but  this  Wyoming  plant  has  far  more  dm  tiil  ^ 

more  t*howy  flowers  tha|^  before  seen.     It  is  quite  abn  *a, 

in  this  new  locality.  Hai*e  was  an  abundance  also  of  Eriotfonum 
umbcilatnm  Torr.,  with  that  creatn-colorcil  shade  of  flowers  asu- 
ally  mot  with  in  this  plant  at  higher  altitudes.  They  are  always  I 
of  a  deep,  rather  greenish  yellow  in  the  less  elevated  localities. 
Under  the  shade  of  some  high  and  massive  piles  of  rock,  which 
constitute  an  interesting  feature  of  the  land&ca[»e  at  this  place,  w© 
found  for  the  tiri^t  time,  in  all  our  Hocky  Mountain  rambles,  the 
Bplcadid  Pokmunium  confmum  Gray.     It  was  ihe  larger  vnrielji 
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ftml  all  the  flowers  pure  White,  This  alone,  we  then  tltoiight  well 
wortli  our  ibirty  railejii*  journey  ou  horseback;  but  a  few  weeks 
Iftter^  the  dirtcovei^cr  of  tlie  plant  contlcicted  us  to  one  of  his  orig- 
imil  loe^ilitles  of  it,  neiir  the  summit  of  Parry's  Peak  in  Colorado, 
At  tlie  margin  of  a  shallow  ijond,  walled  in  on  one  side  by 
,  and  hidden  on  the  other  by  a  growth  of  aspens,  weiright- 
m<eLU  fkx)m  his  herborizing  among  the  seilges,  a  tine  black-tailed 
deer  and  gathered  for  ourselves  some  large  specimens  of  the 
brilliant  Fedicularia  Grcmlandica  lietz,  and  the  large  silvery 
leaves  of  the  rare  Nardfjsmla  safiiUata  Hook.  But  the  day  wa§ 
now  past  the  meridian,  and  we  were  obliged  to  take  leave  of  this 
interesting  ground,  in  order  to  reach  Cheyenne  at  a  reasonable 
hour  of  the  evening,  gathering  by  the  way,  upon  the  lower  plains, 
tJie  vespertine  Mentzclias  and  <-Enotheras,  which  unfold  their 
lietula  towards  sunset,  and  breathe  fragrance  upon  the  air  of 
night. 
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HO.  rV.- APPENDIX;  DESCRIPTIONS  Or  SEW  SPECfES,  ETC. 

TiiE  numbers  are  those  affixed  to  the  tickets  in  the  distribuiiu 
collection,  aiid  referred  to  in  the  preceding  articles.  The  charao 
tors  or  deacriptions  which  follow  are  by  the  botanists  respectively 
whose  names  are  appended  to  their  several  contributions,  —  in 
which  the  collector,  having  been  summoned  to  a  remote  frontier, 
la  able  tcj  take  only  a  small  part. 

*     *  ■'••■'•     ■      T       .    ■-       >-.        '    MUMil^  tiiiiiulfly  HotX-iiutn^t'rctii.  Ic';tvp*  nil  crowd- 
io<i  Im-CH  of  iht*lr  |>cHol(?s  iiDbrtciiLiMl  4»d  the  ?  totil 

...V  L,  l>iU*rutitcly  divitlftil;  Ujc  priinJiJy  ilh-ii^nxi*  wSUi 

V*  uny  ]inrU»1  prUt*|i*if  uiid  the  i5i*conplrtJ'y  iMU5d  bcsbUo  or  G-oitflut'iit  nl 

b:«  r  the  riluo  small  nntl  oIk»viiIc  entire  louflcta  or  itlritfiimH  are  lu  n  ileuie 

OtllelL'r:  0r.n|iti  n^om  one  tu  ni  loogtli  Uituu  iuchutf  htj^h,  luikt'il^  <?xri«ii(litig  tiic  futivoH^ 
qiif^f!rtwf»n*^l,  sf*n(il5  nnd  jwlals  Utuc;  tbo  former  oblong,  exccodiuit  UiiS  grnUiiitlljr 
la-  \\  npn»»;  styles  Iouk.  cxicrttul;  [lotlj*  ttugld,  rcti*'Ml(it«?tJ,  sniuotb.'^ 

Ill  i'  tirpnuco  urn  llmoMtono,  on  Ihe  *»urnmit  of  PIjIox  Moitutatn,  formltiir 

til  (tntl  mo^t  illntlDct,  vuiy  tlwiufri  (Cteit  July 

%v  wiUi  l"titl-gitJw'«  iViiU;  liiU  Ji  f(  wertf  *«. 

cii  itcd  to  CniJt,  W ,  A,  Jon«(H,  U.  S.  i.i..^kN.ur,  wito  rtrvt 

•i'  io>,  ivui.\   U\  U'Uoiie  elllck'tit  iikil   ]M  CymmaiitJt^f  of  the 

f\i,  '  tion  I'*  liir^uly  liidoLile<l  for  iij^  mot^t  vuluiiblo  r(?<JUlte.— 

GLCFaiert. 
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i:{.  Staxlkv  AT0MKXT08A.— Very  Htout.  \v]iih--vUIouri  or  liirMito  tlirpughout  (espe- 
cially the  I'uliagt;  anil  l(»wor  ]>aitof  ilte  hlciii);  radical  uiid  lower  leuvcblyruU-'pinnatillil 
in  the  manner  uf  .S'.  pinmitiHda,  the  iii*iier  one.>«  entire  and  hahtalo.  paHhinK  into  laii* 
ceulale  and  ilnally  into  suhulale  bratat  for  th(>  lower  11owur»;  raecuiu  wry  ilcuhO 
and  thick,  r\  lindrioal  (bei'.t>niin;r  a  loot  or  a  foot  and  a  half  Ion;?),  of  alnioMt  imiumer* 
uhlu  (lale  <treaui-colored  llowerh;  luMliceU  in  frnii  abont  the  length  of  the  lllifurni 
btipe.  — Owl  Cieek  on  dry  hlopiv-  in  gyp^uonn  suit.  Biennial,  i)erliap8  hometinii**  |icri-n- 
nial  by  olT^hoots,  one  to  threi:  feet  liiijh.  l'etal>  lanecoiate,  oblong,  naiTOWV!>t  lo  tbe 
centre.    Stiguia  green.— C.  C.  rAicirv. 

Dkaiia  ventosa.— l>elM■e^^■ed  und  e:e.«i»ito8e,  branching  from  ^lelMUT  rooUtocki, 
cane^ccnlly  t<»nienti)se  llironghoni,  the  i>ube.-'Ccnce  stellate;  leave.s  crowded  on  tht 
mofttly  tulted  branche><,  Hpatulate  oblong  t>r  obovate,  entire,  not  rigid;  peduncle  in 
fruit  ex.ierteil  beyond  the  leaves,  c<»rynibo.''ely  ;>-o-lli»wered;  petals  golden  jtdlow; 
biiicle  oval  or  orbicidar,  tonu-jilnloM-hir.-ute,  lipped  w  iih  a  hhorl  ilittinrt  otylc.  — On  a 
'high  rot'ky  peak  overlooking  ^«nakc  and  Wind  i»iver  valleys.  'J'lie  larger  unci  laxer 
leafy  ^hool9  aic  an  in<  li  iiiid  a  half  or  more  in  height;  the  di-ni^er  ^llorter  and  in  a  cJOkt 
tiill.  Leaves  ;>  to  .'>oreveii(;  line>  long,  of  boll  ami  herba^el»u^  lextiire.  ubluce  and 
pointle-s,  tapering  lo  the  base;  the  pulnjnceiice  wliolly  mil  and  -tellate,  the  ^telllllar 
tuft  generally  .*«Ien(h'r->tipitate.  >cape  or  peduncle  half  an  imh  ti  nearly  an  inch  in 
length  when  fully  developed.  i>i.aal>  obovate  or  .-paluhite,  J  liiies  long.  !5ilicle  fully  i 
lines  wide. 'J^  to  .>.^  line?  long;  the  abrupt  .-rtyle  half  a  line  lo  i.eiily  a  line  long.  The 
fohage  Ko  not  unbke  that  of  the  imperfectly  known  J),  turycoipa  Gray,  of  th«  bierra 
Nevada.— A.  liu  \v. 

(M.  A:sniA<iALt>  C<;)Nouuv(iioii>i:.-*)  VENTour.M  (Jray  mj*.- .>omcwhat  cancacont 
with  bhort  uppre8>ed  liair.-*;  the  .•^teiiib  Ironi  a  hiibteiraneou.*}  perennial  rootttiKSk, 
erect,  4-(i  iiii-ho.-!>  high,  llexuou.s.  t-imple;  htipule.:^  large  and  ^<'a^iou.'«.  fiee  from  the 
pctu)li.',  united  ana  :impl<.xit-aul;  leallets  4-.^  paii>f,  broadly  ob«iviile.  4-<;  litic?*  lung, 
rounded  or  retuse  at  toe  apex;  racemerf  loo.-e.  ^holl  iirduinled,  equalling  theiearo; 
flower.-'  Ti-'i  lino  bmg,  light  \ello\\,  the  tubnlar-canii>anulale  calyx  J  line-  long,  vrilh 
bhort  >etace<»u.>*ly  tipi»ed  iijclli;  le.:rume  f*e>.-ile,  . 'slightly  imbe-ient,  turgitl,  obhAUg.  G-tt 
lincii  long,  r^ligully  curved,  completely  'Jcelled,  tlie  veiitral  ,-uture  rouiewliat  jirunii- 
neiit  and  the  dorsial  blighlly  imi»ie>.''eil. — ColkMtecl  on  Wiml  Kiver;  diiTi  ring  fniin  the 
other  -iiei-ies  t»f  tlie  rev.tiou  in  its  habit,  which  is  that  oi'  A.  smrumUH^t,  in  it-  ycUowirh 
flowers  and  larger  legumer.—S.  Wat>on. 

1m$.  AsrJiA«;AiA's  (rixriNATi;  liliAVl  Parry  >!•*.- I)i.-tingui.-h(i|  from  A.  jucdnatHS 
by  the  bro  .der  leallct.-^,  whi'h  are  l-l-i  inche^  hmg  by  \l-l\  Ime.^  br«»;Ml.  <piite  strongly 
veined,  and  by  the  «^t»inewhat  thinner  pod.  as«"t'miiiig  in-lead  of  dellexed.  The  flowers 
are. "  light  yellow."— On  tiie  gravelly  ridijc-*  bord-'ring  Owl  Creek  vall''\.— >.  \VaT80N'. 

IJt;.  A.-^ibU  \,oi:illoMi:ui>;  rAUKll.- A  bpan  high,  hoary,  with  a  thin  loo^c  tonivn- 
tum;  hlein>  M-ver..l  fr«)m  a  rather  woody  rootatock,  simple,  the  naked  pedniide-like 
bummil  bearing:  a  .-ingle  large  hea«l;  leave.-'  fpatnhile,  cuspidate;  .-cab-f  *>f  the  Invol- 
ucre in  two.«-erie.'«,<»blong-lancet»late.  very  niu«h  a«uminale,  cmcreou—pube.-cent;  raya 
numerous,  ^^hite.  over  half  an  inch  in  leir^lh;  akene-^  very  while-villons.— A.  <Ji:  w. 

111.  Tow.n;?i:mha  rAUKVl.  — rcrennial.  caiie.-«eijlly  lube.-cenl;  Ihe  caudex  very 
eh(»rt;  leavep  ro^ul.ite,  ^»bovate-^patulate,  ofleu  api«nlale,  tapering  into  a  petiole  ol 
,ab*»ut  an  inch  in  le;imli;  peduncles  .-tout  (-2-1  inchi-  Ion;;;.  Hi/bC.iry  or  .•«everal,  Honic- 
what  leaf-be;iii.ig  beli»w,  naked  above  and  bvjiring  ."ingie  laigi;  lieailtr;  Mah'-^  of  the  in- 
vt»lucix'  in  U  or  4  j-erie:*,  Lmceolate,  acute,  herbaceou.-.  With  .-carious  lacerate-ctliate 
margins,  the  ainer  one.- acuminate;  ray.<  bright  blue,  double  tin;  length  of  the  invol- 
ucre; papi>Ur>  the  .-i.mc  in  ray.>,  and  <li.-k.  per^4^tellt,  of  ^l•)Ut  ami  uue<iual  barbellate 
bristles,  a  little  longer  than  ihe  akenes.— In  the  Wind  Kivci  K.tii^e  at  J),iunfeet  nlL 
(referred  to  a.s  T.  urupif/ira  on  p.  lo).  This  very  beaulilul  «lai-y  i.-  clo«^ely  related  lo 
T,  fC<ipi[/era,  and  ha:^  much  the  same  f'>liage  ailtl  a  hjinil.ir  pappu.-  and  aeh<  niuni,  but 
the  heads  are  fully  an  large  as  tlio.-e  of  T.  tjrmtdijiora  (li  to  1  inelr.':^  bn^ad).  aiv  hup- 
ported  on  very  **tout  ^talks.  and  have  the  ray»  bright  blue.  The  involucral  hcales  aio 
more  pointed  than  in  T.  scapii/ira,  and  tiie  leaver  are  usually  apiculatLd,  as  they  uro 
not  iu  the  latter. 
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I'ns  of  thoAUnrn.  I>f«  Purt-f  kit*  uluo  coUnet^'l  r.  tpathuLtta 
iwj  tt  finglti  plmJt  trf  tt  vitry  ^itrvrtmt  s|i^ci^>i  wlilrli  ho  uro- 

^  iTA  (no  ttumbur.    8m»  p.  lOO),  ^  It  ha*  ji  pro|if»r  cnivlex  two  mrJt(>«  lotiit*, 

.>  Av'.^x^  if  r>rjjj*  r  l1^lv«^l|,  and  »i  llio  top  beuri^a  ilcai»c  iiiftc»  of  i^nuiU, 

Aivl.  Uiirl^d  nntoiiir  tlicnif  a  t^lutfle  «*«;«»« Un  lumil 

r     TU«*  itirnhirrti  H  <:<iiri|K>wHl  nf  iMUii(<vnii«  n-ry 

xvUioli  iiiu  ln*^c?rnti?-riliiUo  nlong'  tbi?  Boiirroua  uutixitt.    Th« 

J<ii»ir  hiipliKi|ljiM  liriKtlf^M.  thnt.of  tbt*  (fnfbrUloi? )  raj'H  Nimilnr 

t  (?lpht  Itnc'*  Uing^t  and  the  U^k-l!arctB 

liiioii  uf  NutUtilN   ?".  <nrm«,  I   hiivil 

r,,i^  m  ^^    nm- in    nir   ]ii<intuf  that  tlllllH*.      If  Hot  Jt  DlNJ  ptOtl- 

[*!'.  rnrrylinA  i>ropoiO(l,    It  groMToii  a  iiigh  puak  lu  itanU<' 

I''  ^  I'l  IS  . 

I .  n c  AJ/Llf* .— 5<<'itof  M#  m  ^Itii^m Ui  X  iitf ,  >  Ton*.  a*»'t 

.  !  nirtlinjr  ifidifli'uvisi-y  of  iTii-  ,■  inM-Ui-..  wl.lrli  -mtinii 

I    I,  Min^mlUy  whirll  \»  nNo  In  \\w  r\<'  \  r, 

•ri»t*iT\.— Hrtary-piiberftW-nf,  Ihv  ,    ;  »na 

r.itif'hlnff  r   1  auig  mie 

i^:  Icnvc*  I'  tiiM.oTal 

1 1 JIA 

or 

'^.—  VVimI  Utv«r  frijUn*,  ou  biyli  j^'-^phvoiih  nfi;;i^>. 
1  trna  of  ililw  nml>itfn(Hi*t  roiopoi^itn  (tjir.  ol'lvnf/i/i)tia)wa*  c<^UQ*cte<l 
I  Mr'Ct>inl*'»  <>\jK'iiiUoii  MS¥*irai  yejii'j  »^j.  hI  <' buii  Juuu '^  i^Ultcr 
;t'<i):  nttil  tif,  Parry  fi:is  now  fotitid  it  ninr.li  furthri  north.    Tlio 
f  'Mil  ft  stlU  II  T  iitly 

/a/ir»  tttij    '  ilr«l 

,     .    . ,      .  nw\  now  1       ,    '.  ,      iila  % 

\  wall  pereniiVAl  root,  pcoulmr  rjliago  ami  liAlilt,  but 

^^MVA  i*\Huvi.—  AtiMiii  n  foot  ht^ii  liirititc  und  frltiDflular;  Mcin  »iiiiii1e, 

■■■rt; 

rH»ni';  fik*'!  i\\y 

—  ^  «»//  my 

p.  iU?<.    ^/                       •,  vnr.  H'itt!  i-ijy^, 

<Jn^  of  Col                      ly.  ILill  un  im) 

I  Wyoriting.    lv«tv,  ji(t.  N(*f  Itijt  MimU  it  wpinnitntui  i  "^  IQ 

I  ttti  oni/i  h.'inU  to  A.mf>liU,ou  the  other  to  broau  i  ^l. 
tgly  11  iv«U  inntk«d  •i>ccIc»a  (q  ageou«  Lbo  ff|iecivii  uf  uliitii  ji^e  hanl  Ui 

Xu«.— J,  f  *  '    Torr,  (ind  Or«r,  lii  ptitu   TliU  U  a 

I  in  uf  «  «pc<  I  hciriuiliK  from  t\w  H»*t^ky  .Mountnlu*  to 
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lotui  vurlcty,    It  I*  Nii 
nuctlj.iif  I  nni  fwnvr  <  I  riimhlfm 

HuitulVe  iiumc  U  n  i^jdU  on«.  anU  »o,  on  itie  irliolt**  It  ilio  »pcoiiM  wlaliili  vn  m  •lUVWy 
af  Ui<^  grnii**  it  Kecmti  t»oci'»»H«ry  tiip  ftivivt*.— A.  CtitAT. 

pljiut  iM  oC  n  lli^lii  yi«Hfiw  I'ohir  Ami  tu*trv  g-lAUffivt;ir«U»lry  t  |ll^fllJ&<'I«^•  odI  i>  « 

tint  k^ig^  of  tt><»  Oowcr;  t^orolln  »<ttJ|>liur'yi'llow.— Dry  mul  «no«ly  tillH^li'^  •>«l  *  o  ««lt; 
tmrfifiUit'.  ^m  tooU  of  graKi^tij.— C,  C.  rAiuiV,  « 

2iri,   Pkimci  LAUIH  FAUIiit  <ir«y,  rnr.  rtlUMTKr  '       " '"•  '    -  ■   T  r  -      :;t*  ■tllia 

foot  of  YeUaw^tOQc  L/iko.    I  ilo  not  flud  nuy  in  i^«h  lldB 

frotn  /'efiifulitrU    /*rirrjri  of  thit  Colorfttlo   Itock}    ::      ,  j»«  «luil 

purptt  How^r^  i\w  ImiuUMCwriilntc  brnrU,  ftlnmeut«  ^Itgritly  hnU 
Abdrply  Horrnte,  yrilh  llio  dlviiiioii§  broader  mul  iejt  tllTuricj»iffi.— €,  * 

$18*  OftnuKMiU'l^a  I*Aki«vi— Differ**  f»*niJi  O  poUejtcfnMUrny  Ju  ^oum 
height  { All!) OAt  Q  fuot  liigh)  amt  In  (lie  clo»o  iuhI  i>hoit  i'.lriwrfH»titf  tiiilK*^.  ^ 
UruHtlcr  am}  ycUowlMli,  tu  m<»fO  <Uu'UUstUy  trUiU'ratv  \nwrT  U|>  eQuiilllii^  in  kiJuUj  Ul« 
broaii  fc'nlwH,  ll«  3  lobo#  otiurtl*  ornl.  obtci.4i\  nboikt  Iho  lci)|2ili  of  the  nu^criiu*  |»orllnfi,— 
I*4<*lilt'  SprltiffA,  elo.  Flowers  7  liiu^^  Iniiff;  th«  l«\vf*r  vntlipr  tli^tflnt,  In  tht  axIIj  »f 
green  and  r*^t[necotiB  lactnl/itr<^)>thiintif1d  brnct^:  cj<ly\  *i-4-lHl  to  the  nui\t\U\  trnurtf 
0,|ur,t|"   '  M...  <-M||o^tl»h  iMirollii  nntl  H|iitnr4.*ntly  t^tlKbtly  yell<»wli»lii,— A,  <.«irAV. 

(_  iitr»sTWi»*  OIncT. — .S|)tkc*  ovule  or  iioiuly  roimO  (^-11   nun.  ionj^.  7*W 

Willi  .  I  of  5^10  or  inortt  •pikditb  lt>  n  tlcu>«  IichcI  »>t.Hiiiliint(i  nt  thr  |in^>c  :  lirB^n 

nhOrt.  leuly.  lower  niiirg^ti^  hvnlinc:  Mtgtnn*f  ;£;  prrin'(*lum  nnrrow,  avntc,  tmi^AulAUi 
(3*!i  n^iaAtmg.  '8  mm,  wiilo).  tapcHnf?  lo  «  vi*ry  eileudAr  boiijt  wUli  mi  obtUjm'ly  rtit  taom* 
brauoii»  orifire  fiinpH  »l  lop^  fnlnily  iieirvi«<l,  doubly  ft?rrnU*  iiml  wingod  on  the 
in&rxiiit  f^om  iti«  b;ii»eof  the  oblUiuc  out  to  hatfH  ny  down,  longer  tUnit  xlrnt  ittiMtm  nriito 
urute  tiynlini'  grr'tin  i»cr¥c<l  »i*:d«»  (*i-2*l  mm*  lo«|,%  l-l^  hroihi).  next  \  Jiil 

mtriiv*  I'ulorcd,  obb^iig,  ?tiped  tTi  mm.  long,  ■«  mm,  wide).— SiJjic  4  n  : m 

I  iT^jrr  ■     '       ^    ■         Tj    ;  (.llffffUtS    H-4  8  mTIK ;  rt'<»l  flbt»>U.-.t*uiltl  IW8  f  III     411^1.    v      ^m  liiu^ 

mxiiL  1.  roujrh  nntl  |»ointod  ut  top,  tmrrnw,  nnd  wbortcr  thim  ndiu. 

It                                   /faj^r/rnMnfj  in  fliJCR,  U'uvch  ]»iid  }.'t'MC|-i»l  uMjxM't,     1«  -mi.  r-  in  tt»« 

6olrii                                l»rncts,  tM»t  prlncipwlly  In  It**  iifiigytdum  whirb  i*  n  ml 

In  It-                                ut  to|>,  djul  io  Iliitf  difliTlng  ffom  tt«  other  rlo^v  :i It  rt»«i 

inrl  fy*>m  C/r*itm  innrc  remote,  From  f^.ftMtira  It  dlfftfr«  itn  IndicAtcd,  nod  in  tltt 
wifitfR  Ahd  M^rnitiircs  of  the  (KriKynluni  not  extendmg  to  the  bniio.— -4.  T.  Ot  nrr. 

."MJ?-  lw»K-tKH  Ilot^Nl^F.Hl  Engelra.— Truiikdctftdyd-bdR'd:  Ipavi'  ^.cJ 

l-AHgled,  «lcndcr,  tnpcrln&r  to  n  very  One  i^nliu.  brIgUt  grcm.  ^^  4ti» 

i*long>iUHl;    triUi   fttomnt^^t  but  trlilottd    |><M'i|iberb'ul    ba>ifbiii    "  ly 

oblunK?,  «'oytirrd  nboot  |  or  )  by  tlic  velum.  fiu»i|iottcd;   m  m, 

fltiiic  «        ►  'r"ii  minnti^  pointu  nitd  wrinkles;  mleroKiHir^^ii  (i* '.  m  ti 

«>r  [■                      <  or  *|jtiml«*'i*.  dfc"^»  brown-— In  potidf  and  thnllow  Inkv  i  n 

Nev  I                          nvirt,  rd  nn  nltirmlft  of  ft,lX)6-lO,OMj  f»ri,L  '•  is^^nllrrfMl  or  i  W 

imir                     ittinii.  Moufd  Dfitm.  Momt-triitl,  t.'l«ro,  Mnry^f  Lakf»»  /f  '31 

ftnfl  I  .11  tJie  it*v'ky  Moimtnine*.  *'di'nfccly  cBi'Hidlo*a  (VcUowatoi  tuO 
fyti  Alt.    a  r.  p«tv^p  So.  307, 1S7:*). 

Tld«  Mp#'Ho»  rnpf«t«cntn  In  the  w«»t*rn  nifmnCiiitl  fet^«i*  otrr  <*»«t<*fi*  wt<t^«f«Mia4 

isoft<f&  fchint^wpfrrn  rur.  HraunH^  «m|  (hi*  very  lorjil    I                             i  r» 

foutid  U  K-ruwrug:  tu  foft  muil  roforluc  j;nivrl.4ind  nl'  4i4> 

djitit     '         '■        m\\\  Koi'tii  ti»  iudir,'a(!  Unit  i^        '      *  r. 

Loiu                     Hlcr»  i-J  l»nr«  in  dirimctor  in  »f 

iitiil                          U.'iMv    Tlui  minuter,  m(»j»tly  t  n 

com'                       I'u  rei»n»*»cut  *iht>rt  wnrmhli  rtj 

ulni"  tod.  Thr  fepociuK'ii**  from  '\  ly 
rntbur  Nmidicr  m«croM|Joitre<  (o  '^S-fl  Xrt  mm.  wtdoj  Atut  li  U\\\k'  pmailir  iU  i^>t^H^ii«  tUlitO 
fttmo^t  fmooth  mtrropporeM,  nnd  may  b<!  d)ALingiii«he<t  as  yiir,  I'arryi, 

1  r  fiiioeles  of  Uol^iDA,  tbii«  f^r  foiuitl  lo  lite  w«it«rD  mouoUlM  iiJiil  oit 
thii  1                      ,  itre; 
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•   '  ■"•      -     't,  0(11*11  PTcti  *qti«»t*rpU1fnnr*<  ri<M> 

iijt  wtiU  a  vi'iy  tuiriuw  vclt'im;  n^  i 

am]  iTjon.' fi'ifnUfi  r.'n-<?l>  I'oiilhif  J 

I  iHunts;  tn  0  usTmiJi.  luug)  bruwu.  vury  niJiiiik'ly  intifilU*' 

iniM>Ilu— III  n  nitj<K  rf»vi»riiiJ?  |ir;iv«l»  lict'jdy  Mrhiiiiufri't) 

I  tlte  Mtitiri-trnil.  eixf*ii*ro  tlcrllvUy  of  t\H>  Slcrri*  Kcviuitt*  TCm^**  fri't  aii 

.    i'\iinv\y  ulll4iit  to  Ui(i  UaI  >-(>cttti'6,  <lt;«tiiigiiiiihvil  U)'  \in  t>Ut)it,  ttlm 

t,  nnJ  tlio  markings  of  Uio  Iftrger  iuttcjro8|»oro«,  tier,  in  miu> 

1   A.  IlCniin  ill  litt>—T<*rro atrial,  ti'tmk  p«^iire<'ly  loTn'tl:  Iravi'n 

ik'UnL  ♦^hntihir,  tlrm^crKt't.  lirflil  ;;rciMi,  Willi  mniHnouB  'lomatii 

i...r,  11...     ..>  vo^Tirji  mostly  nbloni?,  entin'ty  I'ovtM'eil  by  tin*  vij- 

4on-«r'ly  t!Ov«iv»l  Wiih  iiiliiuti's  but  |>rnminpnt| 

J-'  mm.  long)  iiHjdtlo^iv  <Io*i»p  brnwa— On  dmiit* 

n^y  rteclivuicj)  ill  ut'c(ircvn {  oil  the  CoUiuibi(i»  7'A.  XuthiflA^Sii  Cmnni'* 

lit**  Ctuiir  a*Alolne*<,  Vhu.  H'v^r,  latW:  Wllh«HiHb»  vi^lUy.  iT  /r«/^  No,  f4>3. 

ruwi  but  Arm  k*aye».  iia  mo<!t  Innd  I^oi^tc*  lmv(?«  witb  Ibrev  t^tiong  bo^t-biititlh 

ii>cyfi)Ufitf  to  th«i  ;i  nn;(1«»it.    Trunk  rhfunbU'  m  tiJilinrtirN)  (sortiou^  ciOiy  sii|>4m 

sv  jrroovo  into  hvi*  Inbpf.    Clrif>i<fy  nllkul  to  /,  fn/A^ni'/'orAx 

hh'h  Mr.  Hull  bitol.v  dlHormn^a  ttl«-o  liiTi'xaa,  but  nttcru. 

KnifKuHriintA  Dnr„  v.ar.  IVuAf  \n  E«^»iiiK— lu  the  Uinlnb  Miniiitntiii.  At 
^,  .^«   \roii>nn.    Tbe  wi«i^  torn  must  nnU  Uto  higbeAt  ktinwti  i(ji*nIUy  ot  thiji 

^«  l»»oRAMc.i?.— s*|wl«  none;  |>c»rbi*n  abiinihiit.  itcncnilly  occupying  aU  tbi' 
•xiri'ai'e  of  llic  Jfftf.  i"nn*Jy  o  fmvou  the  upper  *urfnw*»  nhnrt  margin  nnpntilnt^ 
"♦ii^^r'f'biTBe  Anil  t^itb'oUlitlbriil,  browninb  ytiUuw  wb«n  rri^^h,  ydbtwi^li  whi 
rb  long.~Par«zi{tt(>  oa  Ivnrcft  of  Ps^r'aUa  Jlorihin4a,  CitUvuiXn  Trr 
It. 


Uwjnar.    Wymu  mg  Torrltwry.— C.  II .  P Ki.' K , 
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HcvijiiOK  OF  THE  E€nixt.*^The  third  part  or  this  elaborate 
Wirrk.  tht*  fin^i  and  second  parts  of  which  wc  noticed  ia  the  pre- 
oedifig  vohiint*  of  this  jnurnul,  has  appeared  printed  iu  the  same 
bcaiitifiil  titylo  as  the  preceding  portion, 

Tho  present  part  coutatn^  the  deyeriptions  of  the  Ppeeies  of 
recent  Eehiol  (soa  urchins)*,  with  a  tail  diseussion  of  the  ordinal 
and  suhnrdinal  charai-ters.  Tlie  jilates  are  bcaatifully  executed 
with  m.'iTiv  •!-  tniw  iMith  r.r  th^»  .^virriitii  mn  f  a  ami  the  internal 
anatomv 


•  I  it.-i  ,[.  M  itntognt* of  tli»«  Mii^cttm  of  Conin&t'nHvo  Znetlogf  hi  Ilarriiiit  Coliogo. 
Nr>  Mi  Kt  vj^ji.n  wf  tbo  Krbini.  IJy  Alexnn<!cr  Agtt*.«U.  Purl  (II  wllh  45  pbitoi  anil 
I  be  plnU*j>  lUuttrutibg  Pint  \v,    Cajubrldgii],  1612.    Boynl  8vo,  pp.  ^isa-CK^. 


2ir> 


HEVllS^  :^  A.^i.    i»'^..iv    >MrtCKS* 


llAYi>KK*a  Gkoloot  or  tiik  TEinuToniE*. — Tb©  wcoml  pwiof 

cmr  ijotice  of  Uib  interc&ting  volume  (bce  p»  7l'i'        '      "    IimI 


rig.RA. 


\f^ 


^fZMk 


RIiTi  about »  Qitjr#rr'ltiU* 


T"/-  ^v 


:  Hol^  BA*(tl. 


been  utieivoitlMltly  cnmdoil  out  of  tynv  pttgej*.     We  have  ftlreiylyj 
referred  to  tb4J  woncierful  gcy^crs  anil  hot  spruiga  of  Um>  Ydlo*r-! 


rig.  aa 


::^^ 


G1«>bn1nr  Maist^ii  tii  Hm* 


Ujf  'l  1M  l»nn  IrH'V-rT, 


stoin!  rogioii.     In  Dr.  IViilu's  report  occur  tlic  nci*i>iniTaii5iDg  ] 
Instiiitioiis  of  thosn  [ihenometia : — F1f(*  58  illutitrfites  a  riui  abotit 
A  (Tttywcr^tttlits  mi  tbe  lljijfer  Firo  Ilolf  Gt'V?!irr  Ita*iin.  clue  tci  tliel 
divx   inu'cijiiuiteil    frum   tbo   IiciiUhI    wutnrs ;    Fig*  5U,  ^JuUular 
masses  in  ibe  craU*rof  ibe  Turban  Geyw?rj  ami  Fig.  00  Mio^ 
the  ornaitiOTital  ibaractcr  <*f  tfte  t>onbM*  of  tbc  M]»ring«   i»Im 
6l   U  a  view  <if  tbe  sluj^ular  basins  of  hot  gfulnii^  nt  Hmi 
Elver,  In  Ibe  Yellu^stoue  National  Park* 
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to  the  analogy  of  some  vegetable  forms  of  our  Cretaceous  rocks 
with  the  plants  of  our  time,  aucl  aliio  of  tbe  MiDcenu  fiom  of 
Europe  ;'an»l  ho  muiotniiis  thai  the  whole  lfgniti<?  foal  funtuillon 
of  the  Rocky  ^luuntjiiiis  is,  **rrofn  the  h/i&e  of  ilie  fiicojdal  ^nml* 
stouei  a  Tertiary-EoccDC  foruiation."     Prof,  Meek  follows  with  & 


Ba«^in:«  or  Hot  S^prin^n  At  Gxnlua't'^-i  (tiir«r,  T{»11ow»£«>ne  National  Part. 

Report  on  the  invertebrate's,  and  lYof.  Cope  rej^nrts  on  t!ie  E<' 
vertebrate  fossils  of  Wyoming,  with  several  lithograph   ]»l 
concluding  with  some  remarks  of  much  interest  on  the  char 
of  the  types  of  vertebrates,  giving  phylogenies  of  the  ninitfn 
or<ter»*  and  of  the  genera  of  the  Testndinata,     Other  piii  *  :     .  n. 
contrihuted  by  Messrs.  Leidvt  Tbonias,  Merriam,  Horn,  Ilagva, 
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Packard,  Coulter,.  Gannett  and  Stuart.  Dr.  Packard  describes 
several  new  species  of  bird  lice<,  i.  e.,  Menopon  picicola  (Fig.  C2), 
Ganiodea  Merriamanus  (Fig.  63),  O.  mephitidia  (Fig.  G4)  from  the 
skunk,  Nirmus  hnteonivorus  (Fig.  C5)  and  Docophoi-us  symii  (Fig. 
66),  tlie  latter  from  New  York,  witli  some  notes  on  the  common 


^7A ::  t^ 


Parasite  of  Du^ky  drouBO. 


Parasite  of  Woodpecker. 


cattle  tick  of  the  west  and  Central  America  (Fig.  G7),  Ixodes  bovis, 
upper  figyre,  natural  size,  lateral  view  ;  lower,  enlarged,  with  the 
mouth-parts  (07  a  much  enlarged).  A  description  is  added  of  the 
Texan  Argns  Americana  (Fig.  C8,  much  enlarged),  a  near  ally  of 
the  well  known  Argas  Persicus  which  is  so  annoying  to  travellers 
in  Persia. 
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Flpr.  f>i. 


?; 


r. 


FI;T.  Ofi. 


Fig.  &■>. 


/    /         a 


ranisito  of  Skunk. 


P;ir;i-lte  of  Swain- 
suii'b  liiizz.ini. 


Tarahiu?  of  Darretl  Owl. 


Fi;?.  «7. 


Fiff.  n:  a. 


Calllo  Tifk. 


Mouth  partd  of  Tick. 


Amerioan  Argas. 
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Girard's  Insects.* — This  is  a  French  work  modelled  after  a 
similar  plan  to  Packard's  Guide,  but  much  more  pretenllous  and 
less  convenient  for  daily  use ;  like  the  latter,  it  contains  special 
reference  to  injurious  insects  and  will  prove  of  particular  value  to 
agriculturists. 

The  introductory  portion  covers  two  hundred  and  forty  pages 
and  is  divided  into  eight  sections:  i.e.,  on  dellnltions,  on  the  an- 
atomical and  physiological  study  of  the  functions  ;  on  the  nervous 
system;  on  instinct  and  intelligence;  the  chase  and  preservation 
of  insects ;  on  paleontology ;  on  goi)gr:ii)liical  distribution  ;  and 
on  species  and  elassidciition.  Nearly  half  of  the  introduction  is 
devoted  to  the  second  section  (on  the  functions)  which  includes 
also  much  that  is  of  great  interest  to  the  general  student.  AVc 
naturally  look  for  twent}-  pages  on  nninial  heat,  \Nhere  the  reader 
will  lind  the  result  of  Mr.  Girard's  researches  in  very  convenient 
form.  A  long  chapter  is  devoted  to  the  mode  of  collecting  and 
preserving  insects  and  the  introduction  is  terminated  by  a  list  of 
importi^nt  entomological  works. 

In  the  special  part  of  the  work  the  author  dclines  in  general 
language  the  characteristic  features  of  the  hirger  grou[)s,  nnd 
under  each  gives  brief  descriptions  of  the  principal  grnera  ;  species 
are  not  treated  at  length  unless  they  are  injurious;  thus  lifteen 
pages  are  given  to  the  cockchafer.  The  history  and  lKd)its  of  the 
insects  are  brielly  described,  so  that  the  work  becomes  a  running 
commentary  upon  the  principal  forms  ui'  beetles;  our  o»n  ac- 
quaintance with  C'oleoi)tera  is  insullicient  to  cuiible  us  to  judge 
how  carefully  the  later  sources  of  infornmtion  have  been  gleaned, 
but  there  is  no  reference  whatever  to  lA'Conte's  views  of  the  po- 
sition and  value  of  the  ivhynchophora. 

The  plates  accon)i)anying  the  volume,  exeei)t  the  fust  six,  which 
are  anatomical,  are  cimlincd  to  Coleoptcra,  and  with  a  single  ex- 
ce[)tion  are  the  same  as  tliose  published  years  since  in  Ciuciin's 
'*  Iconographie  du  Iv'gne  animal,"  but  a  few  figures  have  been  re- 
placed by  new  illustrations.  References  to  the  i)!ali's  are  made 
tlii'oughout  the  work,  but  we  nii,^s  a  connected  referi-nee  to  any  but 


♦  Les  Insefttvs.  Tr:i:tt'  ih-imntaiio  <lVntuuiol«>.:jii^  (.•"iiipn'iiai.l  riii-lniro  tU-h  cbi-eccs 
utUed  et  lie  Icurei  piiHluil.-,  <kT*  i*>ijiM.'i,'>  inu-ibU'>  d  k'>  iiio\fii>  lU-  lo  ilflii.iiv;  rouidu 
des  iuctainori»h(>>'i's  lI  ili'-.  inu'ur.>  llr.■^  i»it>rrih'^  dc  rha.-.-c  vi  «l«;  ^(lIl^e^v:llil^n;  itar  Aluu- 
rice  Giranl.  IntroUiu'tiun,  C'oli.-oi>U'iv.-,  avce  atlas  dc  00  ])laiu-l)i*^  pp.  viii,tlO.  b\o. 
Paris,  ItfTJ. 
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those  which  treat  of  anatom}-.  There  is  also  no  index.  These 
defects  will  doubtless  be  remedied  at  the  close  of  the  whole  work, 
which  must  continue  through  several  volumes.  —  S.  II.  S. 

Solar  Physics.*  —  Our  geological  readers  will  feel  an  interest 
in  a  work  b}'  one  of  the  pioneers  in  the  new  series  of  researches 
on  the  nature  of  the  sun,  which  have  tended  to  take  astronomy 
out  of  the  exact  sciences  and  place  it  on  a  rank  with  it^  sister 
science,  biology.  The  work  is  largelj-  an  essay  *on  cosmical  geol- 
ogy. In  many  ways  it  commends  itself  to  tlie  geologist  and  biol- 
ogist, and  is  a  fresh  illustration  of  the  close  connection  existing 
between  the  various  branches  of  physical  science.  It  is  divided 
into  two  parts  :  I.  A  popular  account  of  inquiries  into  the  physical 
constitution  of  the  sun,  with  special  reference  to  recent  spectro- 
scopic researches ;  and  II.  Communications  to  the  Iloyal  Society 
of  London,  and  the  French  Academy  of  Sciences,  witii  notes. 

The  first  part  is  naturally  of  more  general  interest,  embracing 
topics  of  which  the  following  are  some  of  the  subjects  : — AVhat  is 
a  Sun ;  The  telescopic  Appearance  of  the  Sun  ;  The  Sun  as  a 
Type  of  the  material  Universe;  The  Place  of  life  in  a  Universe 
of  Energy ;  The  Atmosphere  of  the  Sun,  and  several  chapters  on 
the  Eclipse.  The  style  is  clear  and  interesting,  while  the  spirit  of 
the  writer  is  sanguine  and  bold,  such  as  has  marked  the  editoriid 
conduct  of  '"Nature,"  in  which  journal  some  of  these  essays  have 
appeared. 

Certainly  the  author  has  reason  to  thank  his  publishers  for  the 
sumptuous  appearance  of  the  volume,  taking  rank  as  it  does  with 
the  mo^t  beautiful  works  of  a  similar  nature  that  have  appeared 
recently  in  England  and  France.  All  devout  astronomers  should, 
as  becoming  their  profession,  thank  heaven  for  the  appearance  of 
so  fair  and  enticing  a  work,  wiiich  will  win  its  way  to  the  warm 
appreciation  ot  many  a  non-astronomical  reader. 

The  Biktii  of  Chemistry.! — This  little  book  is  a  reprint  of  an 
interesting  series  of  papers  which  have  appeared  in  ''Nature." 
It  is  a  resume  of  the  earlier  history  of  chemistry,  before  it 
became  a  science,  from  the  times  of  the  early  Greek  philosophy 


*CoDtri1)utioD:*  to  Solar  PhyRics.  B}'  J.  Norman  Lorkyer.  London,  MacmiUnn  and 
Co.  1S74.    8vo.  \)\K  670.    W^iUi  colored  plates  and  numerous  wootlruts.    $10.00. 

tThc  BirUi  of  Chomietry.  By  G.  F.  Uodwell.  With  numerous  illu-^trations.  Nature 
Series.    London.  Macmillan  and  Co.,  1874.    12mo.)  pp.  135.    $1.25. 
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down  to  that  of  the  fathers  of  modern  chemistry,  Lavoisier, 
Priestley  and  others,  but  not  including  their  works.  Those  who 
know  nothing  of  chemistry  will  find  this  account  entertaining. 
The  illustrations  will  add  to  its  interest. 

North  American  Moths.* — The  8th  and  9th  parts  of  Mr. 
Stretch's  interesting  illustrations,  completing  vol.  i,  have  appeared 
with  three  plates,  the  last  of  larva?,  some  of  them  only  tolerably 
well  drawn,  but  of  great  interest.  Though  the  work  is  partly  a 
compilation,  yet  much  original  matter  is  incorporated,  and  it  is 
the  only  manual  we  have  of  the  most  interesting  portion  of  our 
moth-fauna.  Several  new  species,  western  and  Pacilic,  are  de- 
scribed and  fi«:urcd. 
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Investigations  respeciing  tife  fertilization  of  Abdtilon. — 
The  complete  sterility  of  certain  plants  with  pollen  from  the  same 
flower  {^Corydalis  cai'a),  or  even  from  all  llowers  from  the  same 
stock  (species  of  Abutilon,  liignonia,  Oncidium,  etc.),  is  only  a  re- 
markable case  un<ler  the  law  that  self-fertilization  gives  rise  to 
weaker  descendants  than  crossing.  And,  further,  this  law,  of 
which  a  proof  is  alforded  by  every  flower  which,  through  the  at- 
traction of  odor  or  c<;lor,  invites  bees  or  butterflies  to  the  enjoy- 
ment of  honey,  and  thereby  to  the  accomi)lishment  of  crossing, 
is  only  a  particnlar  case  under  the  more  general  law,  viz  ;  —  that 
close  breeding  in-and-in  belweou  near  relations  is  productive  of 
mischief;  for  speaking  of  individual  cases,  anthers  and  pistil  of 
the  same  individual  plant,  or  the  same  flower,  are  the  closest  con- 
ceivable relatives. 

A  still  more  general  scoi)e  can  be  given  to  the  last  law  if  we 
comprise  in  it,  also,  the  diniinution  of  fertility,  which,  in  all  degrees 
even  to  complete  .sterility,  occurs  as  a  conse(|uencc  of  close  rela- 
tionship of  the  plants  crosseil,  and  in  the  union  of  hybrids.  Every 
plant,  so  to  speak,  recpiires  for  the  production  of  the  strongest  pos- 
sible and  most  prolilic  progeny,  a  certain  amount  of  dillcrence  be- 
tween male  and  female  procreative  elements  which  unite.  Fertility 
is  diminished  as  well  when  this  degree  is  too  low  (in  relatives  too 


*  lIlustrutioDS  of  Uie  Zyga-'niila*  and  Boinbycuhc  of  NorUi  America.    By  R.  D. 
Stretch.    Vol.  i,  parts  8  and  9  (aud  last).    Sun  Francisco,  Cal.,  1874.    8vo.,  pp.  185-242. 
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closely  allitM),  as  when  it  is  too  hi^^li  (in  Ihoso  too  little  related). 
The  complete  accord  'botwoon  *' illegitimate"  descendants  of  di- 
morphous and  trimorplions  plants  on  the  one  side,  and  hyl^rids  of 
ditlerent  species  on  the  other  bide,  anthorizes  in  fact  snch  a  t;ronp- 
ing  together  under  a  common  point  of  view  of  kinds  of  infertility 
occasioned  by  opt)Ositc  causes.  It  is  scir-evidonf  that  the  fact  cnn 
be  merely  expressed,  but  not  explained.  Likewise,  naturally,  only 
one  of  the  many  relaticms  con<]ilioning  the  greater  or  less  fertility 
of  a  union  can  be  expressed. 

In  a  species  the  greater  the  difference  of  sexunl  elements,  re^jui- 
site  to  the  attainment  of  the  highest  degrees  of  fertility,  the  greater 
will  be,  in  general  {rrrf.'ris  purilniH)^  the  diirereiiee  between  the 
plants  which  can  produce  olfspring  with  each  other.  In  other 
words,  species  which,  with  i)()llen  (;f  ihe  same  stock,  are  wholly 
sterile,  and  even  with  pollen  of  nenrly  allied  stfK-ks  are  more  or 
less  inferlile,  will  generally  ho  fertilized  very  readily  by  the  pollen 
of  another  species.  The  self-sterile  species  of  the  gtinis  Abutilon, 
which  are.  on  the  other  han<l,  so  much  inclined  to  hybridization, 
alTonl  a  good  example  of  this  theory,  whieh  appears  to  be  con- 
llrmed,  also  by  Lobelia,  Passidora  tind  Oncidium. 

1  will  not  further  present  these  general  observations.  They 
merely  indicate  in  what  sense,  and  in  what  connection  I  have  wished 
to  lo(^k  upon  the  following  example  of  infertility  between  near  re- 
lations. 

\\\  th(i  following  yl.  C  K.  F.  ^[.  P.  denote  six  indigenous  spe- 
cies of  Abutilon For  indicating  the  simple  hybrids  the 

letters  of  the  united  species  are  i)laetd  in  juxtapositon  without 
other  signs,  an<l  the  inntrrmil  9>\)vv\K'^Jtrst.  'i'lris  A'Fstands  for 
a  hybrid  whose  mother  is  /v  and  whosi*  father  is/'.  In  the  case 
of  union-of  the>e  simple  hybrids  among  them-elve^  or  with  simple 
si)e(Ucs,  a  point  i^'  placj'd  hot  ween  the  synihol  of  th<^  mother,  an<l 
that  of  the  father  following;  /•".  TThid,  co'i^ciucntly,  /'for  the 
mother,  CF  for  the  father;  CE.  N  ha.l  CE  ^nv  the  mother  and  N 
for  the  father.  Numbers  placed  under  an-l  at  tlu'  right  of  the  let- 
ters denote  the  indivi  lual  stocks  (►f  a  sjx'eic-;  or  a  hybriil  ;  /%S'j 
FX.  />':  are,  for  example,  three  diifereut  stocks  of  the  hybrid  FS, 

The  four  plants  /:;/'.  /V  FF.  F.,.  F.  FF,.  F.  FF,  arJ  brothers 
and  sisters,  having  had  the  anmc  parents  /\  and  /.V',. 

Nine  flowers  of  F.  EF^  <lusted  with  pollen  i>\'  other  flowers  ot 
the  same  stock  produced  not  a  single  fruit. 
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Twenty  flowers  of  F.  EFj  dusted  with  pollen  of  F.  EF^,  EF. 
Fi^  and  EF.  -Pj,  produced  three  fruits  with  an  average  of  I'S  seeds. 


On  the  other  hand  there  were  the  following  results  with 

Seeds. 

10  Flowers  F.  EF  impregnated  by  FE,  and  FE^  10  fruits  4-5 

11  ''  *'  '*  "  EF^    "     EF^IO     ''      4-6 
10       "            ''               '*  "  F  9      "      4.6 

6       ''  "  "  F.  CFj  and  F.  CFj  6      "      4-5 

1       ''  "  ''  *'  F<Si  1      "      4.7 

The  results  following  the  dusting  of  the  brotliers  and  sisters 
were  not  owing  to  the  bad  behavior  of  the  pollen  since  on  other 
plants  it  was  completely  potent ;  the  pollen  or  F.  EFj  produced 
fruit  rich  in  seeds  in  the  plants  jP>S^,  that  of  EF.  F,  on  jPjEJg,  that 
of  EF.  F2  on  F.  Also  the  pollen  of  F,  EFi,  produced  numerous 
seeds  which  so  far  as  sown  appear  capable  of  germinating,  from 
the  plants F.  F.  CF,,  FS,,  and  FS.,,' 

The  seeds  produced  by  F,  EF.j  and  F.  EF  have,  moreover,  ger- 
minated and  given  strong  plants  which,  up  to  this  time,  liavc  kept 
pace  in  growth  with  those  from  PJF.^  F,  F.  CF.,  and  FS^. 

The  foregoing  examples  show  that  in  hybrids  of  Abutilon,  and 
probably  so  in  pure  species  of  the  genus,  there  are  many  cases  of 
more  or  less  complete  infertility  l>ctween  nearly  related  plant- 
stocks,  between  parents  and  children,  l^etwcen  brothers  and  sisters 
and  even  half  brothers  and  sisters.  If  the  foregoing  exposition 
of  the  connection  between  relationship  and  fertility  is  correct,  wo 
may  liope  to  indicate  in  other  plants  similar  instances  of  dimin- 
ished fertility  through  too  near  relationship,  but  we  may  expect  to 
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find  complete  sterility  between  relations  in  those  spedes  only  wbich 
like  Abutilon  are  iufertile  with  pollen  of  the  Bame  stoek.  .  »  .  # 
Darwin,  with  his  accustoracd  keenness  of  vision,  baa  expressed* 
the  conjecture  that  this  climiiuition  of  fertility,  ohserretl  so  many 
times,  is  not  a  consequence  of  their  Uyhrid  nature,  but  of  too  close 
breetling  in*au(l4n,  and  I  am  glad  to  be  able  to  offcr»  in  the  i^xani- 
ples  of  diminished  fertility  and  complete  sterility  as  a  conseqaence 
of  too  close  breeding  in-and-in »  in  Abntilon-hybrids,  liei-ewith  com- 
municated, a  new  proof  of  the  accuracy  of  Darwin's  hypothesis* 
—  From  the  Oerman  of  Fitz  MUlier^  Itojhy,  OcL^  1872.     G-  L.  G. 

Thb  Fkktilization  of  Gektiaks  by  Humble  Bees,  f  — ^The 
fringed  gentian  {Gentiana  crinita)  resembles  the  above  in  having 
erect  flowers  and  the  stamens  below  the  stigmas.  The  fringed 
lobes  of  the  corolla  spread  at  right  angles.  Uumble  bees  work 
upon  this  very  much  tin  they  do  upon  Andrews'  gentian. 

There  seems  to  be  almost  no  end  to  the  various  contrivances  by 
which  powers  are  fertilized  by  insects.  Flowers  closely  allied,  of 
the  same  genus,  are  fertilized  in  ditferent  ways,  so  it  is  not  safe  to 
make  general  rules.  We  may  think  that  insects  will  act  in  a  cer- 
tain way,  according  to  our  notion,  but  after  careAilly  watcbiAg 
them,  we  shall  often  see  that  they  are  not  doing  as  we  supposed 
they  would.  We  ncetl  many  patient  observers  for  many  years  yet, 
to  repeat  observ  atlons  made  on  this  subject  and  to  make  new  ones ; 
we  want  to  know  how  our  insects  behave  npon  every  species  of 
flower  from  the  time  they  first  visit  It,  to  the  time  it  affords  no 
nectar  to  attract  thcra. — W.  G.  BEiu.,  State  AgricuHural  College* 
Lansing,  Michigan^  Nov*  8,  1873, 
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Gigantic  Cin*rLE-FidnEs  of  NEWFotmBLAXD, — It  seems,  as  will 
^ia  seen  by  the  following  coiresporulence,  that  we  were  incorrect 
In  saying  that  the  first  letter  of  Mr.  Murray  on  this  subject  was 
addressed  to  the  late  Prof,  Agassis  (p.  120).  It  was  in  l^ict 
written  to  Prof.  Marcoii.  Wo  make  reparation  for  the  inadver^ 
iency  by  publishing  the  following  letters  from  Prof.  Agassis^  of 
which  copies  have  been  famished  us  by  Prof.  Marcon.     They  are 

•  Orlff.  SPm  ^th  Gd,,  305. 

(  Bj  an  oTonlglit  omitted  fhim  tlio  ooUs  on  p.  180. 
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**ir:?  a8  bcuig  the  last  scicBtific  letters  wruo^n   by  their 
author :^ — 


Museum  op  Compahatite  Zoology,  I 
Carabritlge,  Mass*,  Nov*  *25,  1873.  f 
3/}/  Dtar  Sir: — 3kly  friend  Murcou  has  communicated  to  me 
your  roost  interesting  letter ;  and  I  am  delighted  at  last  to  have 
80  direct  informatibu  ooucerning  the  gigantic  cephalopods  of  the 
Atlantic,  of  which  so  much  has  been  said  since  the  days  of  Fon- 
toppidan.  I  will  now  hunt  up  everylhing  that  is  worth  noticing 
:in  the  subject,  ami  if  you  will  allow  me  an  examination  of  your 
Dcimen,  the  zoological  characters  of  the  creature  might  l>e  made 
It  from  the  parts  preserved,  as  we  do  of  imperfect  fossil  remains. 
I  would  also  ask  leave  to  publish  the  substance  of  your  letter  to 
Mr,  Marcou,  in  conflection  with  this.  With  great  regard,  yours 
very  truly,  (Signed)  L*  Agassijl 

Alex.  ^Iuhray,  Esq.,  St.  John,  Kewfoundland. 

~  MtisEUH  or  Comparative  Zoologt,  \ 

Cambridge,  Mass.,  Nov.  26,  1873.  J 
Mu  Dear  Marcou: — Thanks  for  the  letter  and  the  photograph 
that  Mr,  Murray  has  sent  you.  It  is  very  curious,  and  with  your 
permission,  I  shal!  publish  the  contents  accompanied  with  remarks 
If  Mr.  Murray  should  send  me  one  of  the  large  suckers  iu  order 
to  compare  it  with  those  of  tlie  species  of  cephalopods  known  on 
our  coast,  I  have  written  him  to  this  end,  I  have  made  a  copy 
of  Mr,  Murray's  letter,  and  return  you  the  original.  The  more  I 
couBitler  this  discovery^  tlie  more  does  it  interest  me.  It  is  truly 
important  for  the  histury  of  cephalopods.     Ever  youra^ 

(Signed)  L.  AgASStz. 

Prof,  Jules  MARCOtr. 


,Laws  or  Gkoguaphical  Variation  in  North  AwEiiicAN 
kHMALS  AND  BiUDS. —  My  attention  of  late  having  been  again 
"ispccially  directed  to  this  subject,  I  wish  to  say  a  word  respecting 
a  discussion  that  occurred  concerning  it  in  the  Naturalist  some 
months  since,  during  my  somewhat  protracted  absence  in  the 
west ;  particularly  in  respect  to  Mr,  Ridgway*8  article  in  the  Sep- 
tember number  (vol.  vii,  pp.  548-555).  With  all  due  deference  to 
the  important  contributions  Professor  Baird  has  made  towards  our 
present  knowledge  of  this  subject,  I  think  Mr,  Ridgway  has  hardly 
fiBilrly  rci^resented  the  case.  After  stating  what  he  claims  as  Pro- 
feasor  Baird's  generalizations,  four  in  number  (see  Mi'.  Bidgway's 
article)^  he  says:  *'Here  then  are  three  laws  of  climatic  or  re- 
gional vai'iation  in  size  and  proportions,  and  two  of  color,  in  which 
Mr,  Allen  is  anticipated  by  Profeseor  Baird." 


2iB 


Z\ss 


Generalization  "  T*  of  Mr.  Ridgwit}  m  iniitJiilRRI^ refers  to 
vnrifitiou  in  hiiM  with  locality,  antl  is  a  law  whicli  wiw  ifwwt 
uuGquivocahly  c*sttt!>lisliec|  by  Frofossor  Biiird.  Gcuumli/ 
**2"  refers  lo  tbe  enlargement  of  the  bill  iu  Florida  and  ca|*'  oi* 
LiipLs  birds,  while  generalization  ** 3 ''refers  to  the  **  longer  tail* 
of  western  birdi*  than  of  eastern  examples  of  the  ftanio  «po- 
des.*'  Generalixat ion  *'l'*  refers  to  color,  and  will  be  presently 
noticed  more  in  detail.  In  respect  to  genenilixatlous  *'2*"  and 
*'3,**  ProfeBiSor  Baird  ojdy  refers  to  the  disproportionate  enUrgiN- 
niont  of  the  bill  and  tail  at  certain  localities,  aa  note  worthy  f]u;tl^ 
and,  BO  far  from  explicitly  stating  them  as  general  laws,  he  says 
in  a  foot-note,  referring  to  the  increased  i*ize  of  the  bill,  *'Thli^  dis- 
proportionate dilTereuee  of  size  at  cape  St*  Lucas  and  south  Flonila 
\b  probalily  connected  w  ith  the  limited  range  of  the  species  in  tliose 
^regions,  which  have  thii%  an  insular  rather  tlian  continental  rob' 
'Ship;'**  thus  apparently  looking  upon  these  variations  as 
phenomena.  Neither  In  the  cade  of  the  enlarged  bills,  nor  the 
lengthened  tail,  \\\m.\%  he  hint  at  anj^  general  geographical  I 
Variation  of  which  these  are  simply  the  exprciisions,  whcr*' « 
announcomcnt  of  the  lam  of  the  eniargement  of  peripheral  parts  to 
the  muthward  included  not  only  those  instances  noticed  by  Pro- 
fessor Baird,  but  a  multitude  of  others  1  had  myself  ob served,  both 
among  mammals  and  btnlA,  and  at  numerous  locidittcs  in  ad<lilloii 
to  Florida  and  lower  Cabfornia.  In  respect  to  the  tail  it  was  In- 
creased in  length  at  the  southward — not  at  the  westward — in 
aeconianco  with  the  above  law  to  which  I  called  attention. 

As  regards  laws  of  color  variationt  Professor  Baini  itv -  '^- 
makes  the  general    statement   that  ^'specimens  from  the  I 
coast  are  apt  to  be  darker  in  color  than  those  from  the  interior,  the 
latter  frequently  exhibiting  a  bleached  or  wcatherbeatcn  appear- 
ance, possibly  the  result  of  greater  exposure  to  the  elements  and 
less  protection  by  dense  foreat8,**f  whilst  I  announced  a  rej^ 
more  nifuus  tints  in  the  middle  portions  of  the  coutinont,  il  _..,  , 
tints  on  the  Pacitie  coast  north  hi  latitude  40"^,  and  light  colors 
from  the  arid  plains  and  deserts,  as  well  as  the  law  ot^ 
intensity  of  color  to  the  south war<l ;  at  the  same  time  ci 
these  general  facts  with  the  relative  amount  of  aqueous  pr^clijita^ 


•  Arner*  Jour,  8rl.  iml  Art«»  3<l  f^rie^j  roK  ilK  p  nu. 
t  Ainef.  Jour*  Sd.  mail  Afi»^  3t]  eerictf,  Vgl.  xU^  t*.  lU'i. 
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Hon  and  tlie  bygroractiic  conelitlons  of  the  atmosphere  over  those 
different  areas  of  the  coutixieut. 

The  Btatemeut  Mr.  Ridgway  makes,  notwithstanding  the  gener- 
ally eomjilimetitary  toue  of  tlie  arliele  as  regards  the  present  writer, 
ttiatall  the  laws  I  announced  (with  one  exception)  *'ttre  sul»slan- 
tially  the  same  as  the  generalizations  made  by  Professor  Batrd 
in  1866,^  seems  tu  me  to  bo  by  no  mearig  wholly  warranted.  Being 
foixjcd  to  refer  to  the  matter,  I  may  as  well  state  here  that  1  claim 
the  three  following  general  laws  as  original ;  viz :  1,  increase  of 
intensity  of  color  southward  ;  2,  greater  depth  of  color  with  in- 
creased atmosiJlieric  humidity;  3,  enlargement  of  peripheral  parts 
to  thc^  southward.  These,  with  tlie  fourth  ^aw  relating  to  siEe, 
eov6r,  in  a  general  way,  geographical  variation  in  proportion,  size 
and  color*  Baird^s  law  of  size  and  his  facts  of  variation  in  re- 
fip^ot  to  the  proportional  development  of  parts,  talfen  with  similar 
ones  I  liad  myself  observed,  were  of  eour>^e  incentives  to  further 
research,  and  suggestive  of  tlie  probable  existence  of  some  gcu- 
er«d  laws  of  geographical  Variation  of  which  these  facts  were  the 
expre^ftiona* — J.  A.  Allen. 

Trii;  Hauits  or  Polistes  am>  Pj:ij>r-M  s. — j\Iy  friend*  Mr.  Uhler, 
will  pardiju  my  incrcdidily  ;  but  the  conviction  forced  itself  on  my 
mtmi,  in  reading  the  interesting  paper  on  pp.  G78-9,  vol.  \ii,  that 
ae  one  hat!  sadly  confounded  tlie  two  genera  above  mentioned. 
^In^j  the  description  of  the  mud  cells  exactly  applies  to  those 
'of  our  common  PehpfjffnH  lunatas  Fabr,,  as  do,  also,  the  dcscrijv- 
tious  of  the  method  of  building,  and  of  storing  them  with  young 
8pider8*  The  actual  cells,  which  I  saw  at  Portland,  would  be  at 
OUce  recognized  as  belonging  to  this  species  by  those  familiar  with 
its  babitd — the  unusual  length  of  some  of  them  resulting  from  the 
nature  of  the  beetle  but  row  or  cavity  in  which  they  were  built, 
SeconfUy,  the  habit  which  Mr.  llhler  deems  exceptional,  or  not 
belonging  to  Pelopams,  viz.,  that  of  not  nursing  its  young  and  of 
se&ltog  up  the  cell  when  once  store<l  is  precisely  the  Imbit  which 
doi^H  lxd<mg  to  Pelopa-us  and  whiclj  does  not  belong  to  Poljstes. 
Mr,  F.  Smith  has  recorded  facts  which  would  in<licate  that  some 
of  the  digger  wasps,  such  as  Melliniis,  may  open  their  bnn-ows 
from  time  to  time  to  supply  fresh  food  to  their  young;*  but  we 

Lave  yet  no^ositive  proof  of  the  fact,  and  I  know  of  nothing  on 

^ * • _^ 

•Alia,  nod  Ma;.  Ka(.  EI«L.  SIaT*  1609^ 
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recor<i  to  indicate  ilmt  anj  other  digger  wn&p  docs  so.  The  fact 
tlnit  old  mud  daV^  a**<^'  often  found,  in  which  the  wasp  ej^g  bail 
f&iled  to  hatch,  and  In  which  the  apider  food,  iu  couMequence,  hat) 
not  hoou  appropriated,  is  aailicicut  proof,  if  proof  wi»rci  watiUtig^ 
that  Felopn*ii8  never  docs  so. 

The  h^tblts  of  PoHstes,  as  I  think  every  one  who  has  obncnod 
them  must  admit,  are  absolutely  inconipatible  with  Mr.  Uhler'i 
oonckiftions*  They  have  recently  been  most  aibnirably  J^ct  forth 
by  Siebold  iu  his  laat  work  on  Parthenogenesis.* 

A  large  weather-worn  impregnated  female  or  qneen  r<Min<i«  the 
colony  in  spring,  by  the  construction  of  a  pedunclcd,  gray^  paper* 
like  cell,  at  the  bottom  of  which  an  egg  is  deposited*  The  cell  ta 
enlarged  aa  fast  as  the  larva  increases  in  size,  and  other  cells  are, 
meanwhile,  built  adjoining  the  central  one.  The  young  ara 
always  fed  with  the  masticated  tlesh  of  other  iiisecU,  auch  an 
small  caterpillars,  small  moths,  etc.*  and  the  motlicr  alway*  rejccli 
the  food  found  in  the  stoniacha  of  these  herbivorous  species,  Tha 
celb  are  never  closet!  until  the  full  grown  larva  closes  them*  The 
first  generation  consists  of  females  only ;  or,  more  properly,  female 
workers  differing  from  the  workers  of  Apis  in  being  always  fertile^ 
but,  from  necessity,  parthenogctically  so.  They  have  precisely 
the  same  structure  as  the  queen,  but  are  distinguished  try  their 
smaller  si^se  and  brighter  color,  especially  of  the  wings.  By  their 
aid  the  nests  increase  in  size,  or  new  nests  are  built,  and  in  the 
fall  of  the  year  the  larger  females  and  the  males  appear*  Occa- 
fttonally  honey  is  found  in  the  cells,  but  its  use  is  not  I'hlly  under* 
stood. 

Now  have  we  a  species  so  divergent  from  this  habit  as  to  liorrow 
the  vety  different  habit  of  Pelopaeus?  For  my  own  part  I  have 
too  much  faith  in  the  unity  of  habit  in  the  same  genus  to  believe 
it  without  lietter  evidence*  Ltirrada  and  Sphex,  which  generally 
burrow  in  the  ground,  present  exceptional  species  which  btiild 
nests  above  ground  in  the  curl  of  a  lc,if,t  hut  the  species  which 
thus  diverge  in  habit  also  diverge  in  structure  flrom  the  typicml 
genus*  Again  in  Agenia  which  generally  builds  mud  cells  above 
ground,  Mr.  Smith  has  shown  that  one  species  (A,  variftjnia} 
bmTows  in  the  ground,  Yet  these  exceptional  differences  in  the 
habit  of  the  same  genus  do  not  begin  to  compare  with  thoae 
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^e^n  tfte  ftamt  ofT^dopr^us  and  rolistes;  ann  If  Mr.  Uhler*B 
observatioa  ig  ti  corrtict  one,  it  h  a  most  renidrkaVile  entomological 
dlBcovery. 

Tbc»  Polistes  which  Mr*  IJhler  exhibitetl  at  l*ortlami  is  n  quite 
eouiuion  species  (or  perhaps,  more  correctly  speaking,  variety), 
uajirkeil  in  my  cabinet  P.  fuaaUus  Fabr.,  and  which  /  know  to 
build  paperMke  nmU^  accorrliug  to  the  haWfof  the  genus.  In 
wiattjr  culluc'ting  I  constantly  niwtwith  it  antl  other  species  hiber- 
nating in  old  hollow  logH  and  stumps,  and  I  cannot  help  thinking 
thai  Mr.  Br>'an,  finding  it  in  the  same  log  with  his  mud  cells, 
jumped  to  the  conclusion  that  ii  wtm  the  architect  of  those  cells ; 
and  that  its  yellow  marked  bo«Iy  and  legs  prevented  his  distin* 
guishing  it  from  Pelopftua  lunatuit  which  he  afterwards  observed 
building  mud  cells.  At  all  events,  I  hope  Mr.  Uhlcr  will  tell  U8 
whether  or  not  he  himself  observed  any  of  the  habits  described, 
and  will  give  us  that  confirmation,  of  so  anomalous  a  fact,  which 
will  prevent  all  incredulity  about  it  in  the  future,  and  which  the 
article  in  question  fails  to  give. — C.  V.  Riley,  Dec.  3,  1873. 

Notes  ok  the  Plant  Lice* — That  aphides,  in  the  spring  of  the 
year,  are  developed  into  wingless  forms  from  ova  which  were 
deposited  at  the  close  of  the  preceding  autumn,  and  which  have 
remained  dormant  during  the  famine  winter  months,  1  believe  was 
the  theoiy  of  naturalists  till  the  year  1852.  At  this  time  Prof, 
Owen,  In  his  famous  Ilnnterian  lecture  on  the  generation  of 
insecta,  claimed  the  reproduction  of  winged  individuals  to  be 
an  occasional  occurrence,  and  also  the  exceptional  mode. 

My  observations  dtiring  the  past  season  have  been  of  sucli  a 
character  as  to  indicate  that  the  profestior  is  not  wholly  correct, 
From  the  first  appearance  of  plant  lice  down  to  within  a  conipar- 
fttivcly  recent  date,  numberless  winged  individuals  of  Aphis  roiKS^ 
mali^  etc.,  have  been  noticed,  associated  with  clusters  of  the  apte- 
rous form,  Imt  more  nsutdly  single  or  in  pairs,  upon  their  favorite 
plailta,  at  such  distances  from  well-established  colonics  as  to  give 
warrant  to  the  belief  that  wings  were  solely  acquired  for  tlio 
purpose  of  dilfusing  the  species. 

In  8<*>me  ciixefully  conducted  experiments  which  I  have  made, 
some  of  these  winged  forms  proved  quite  as  prolific  as  the  wing- 
lass  :  while  others,  apparently  of  the  same  age,  manifested  indicju 
tions  of  sterility^  from  which  latter  fact  it  seems  Just  to  oonchide 
that  these  were  sterile  females. 
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Further,  it  has  been  strongly  afliruied  by  those  who  have  made 
this  pccnliar  group  tlieir  study  down  to  the  aforementioned  date, 
that  procreation  from  a  virgin  mother  continues  until  the  eleventh 
generation  is  exhausted ;  and  that  when  this  period  has  been 
reached,  wingeil  individuals  of  both  species  make  their  appear- 
ance, which,  after  having  celebrated  their  nuptials  in  mid-air,  re- 
pair to  some  8uital)le  plant  where  the  females  deposit  their  ova 
for  the  continuation  of  the  species,  after  which  they  l)oth  die. 
Prof.  Owen,  in  his  writings,  says  "When  this  exhaustion  occurs, 
some  members  of  the  last  larval  brood  are  metamorphosed  into 
winged  males,  others  into  oviparous  females,"  the  latter  being 
apterous.  That  such  is  only  i)artialh'  true  1  am  satisfied  from 
observations  made  during  the  latter  part  of  October  upon  the  A. 
mali  of  Harris. 

This  species,  from  its  convenience,  has  received  very  careful  at- 
tention. On  the  2()th  of  October  last,  while  engaged  in  an  exami- 
nation of  some  of  the  principal  shoots  of  a  Sjn'ra'u  corymhosa^ 
which  seem  to  be  i)articularly  adapted  to  the  growth  and  well 
being  of  the  above  species,  I  observed  hundreds  of  wingless 
females  engaged  in  ovi position.  Directing  my  glass  to  the  leaves, 
where  scores  were  still  deriving  a  scanty  and  precarious  subsis- 
tence, I  noticed  many  smaller  specimens  which  presented  quite  a 
contrast  as  regards  size  when  placed  bv  the  si<le  of  their  plump 
associates.  The  former,  from  the  endearment  which  they  lavished 
upon  the  latter,  I  soon  satisfied  myself  were  males.  Upon  other 
portions  of  the  same  field  of  view  were  many  in  the  act  of  copu- 
lating. One  particular  phase  of  animal  life  very  forcibly  im- 
pressed my  mind  on  this  occasion  ;  to  wit,  the  ardent  temperament 
of  the  males,  and  the  comparative  unconcern  of  the  females  pre- 
vious to  coition. 

Long  and  anxious  watching  has  convinced  me  that  in  the  fall 
of  the  year  not  a  single  winged  individual  of  either  sex  is  to  be 
found  in  this  species,  and  further  that  the  essential  duties  of 
reproduction  and  of  oviposition  are  performed  without  the  neces- 
sity of  wings,  and  generally  upon  the  very  stalks  where  the  insects 
were  born  and  lived. 

In  size,  the  males  of  A,  mall  are  vastly  inferior  to  the  females, 
being  less  than  one-half  the  latter.  Externally  they  appear  like 
undeveloped  females.  Upon  any  other  occasion  than  the  present, 
I  should  assuredly  have  characterized  them  as  females  which  a 
healthy,  vigorous  nutrition  would  have  pushed  unto  perfection. 
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That  they  are  males  has  been  conclusively  shown.  But  what  has 
wrought  the  change?  I  think  it  can  be  shown  that  lack  of  nutri- 
tion, in  consequence  of  a  diminished  supply  of  sap  to  the  leaves, 
has  been  the  instrument  at  work.  If  continuance  of  warmth  and 
ctonsequent  plant-vitality  are  conditions  favorable  to  an  almost 
endless  succession  of  the  female  type,  a  reverse  order  of  things,  by 
acting  in  a  sudden  manner,  and  at  a  certain  stage  of  female  life, 
producing  a  check  to  further  development,  must  assuredly  gener- 
ate the  opposite  sex. —  T.  G.  Gentry. 

A  Straggler  in  the  Ohio.  —  On  a  recent  visit  to  the  Museum 
of  Comparative  Zoology  my  attention  was  called  by  Mr  Bliss  to  a 
small  fish  labelled  in  my  own  handwriting  several  years  since  as 
follows:  A  Hlngular  fish  of  a  rare  cjenus^  Louisville,  Ky,,  1837. 
Nothing  further  is  known  as  to  the  history  of  tlie  specimen,  but 
as  1837  was  some  ten  years  before  Profejjsor  Agassiz  began  to 
form  the  unrivalled  collection  of  fishes  to  which  this  specimen 
belongs,  it  is  very  probable  that  the  label  was  a  copy  of  some  older 
one  on  the  b6ttle  in  which  the  fish  was  received  at  the  Museum, 
simply  rewritten  by  myself  sometime  between  1856  and  18G4. 
On  making  a  careful  examination  of  the  fish  it  proved  to  be  the 
Oohiosoma  molestum  of  Girard,  who  described  the  species  from  a 
specimen  obtained  by  Mr.  J.  II.  Clark  at  Indianola,  on  the  coast 
of  Texas.  (tirard*s  description,  with  a  figure,  is  in  the  Mexican 
Boundary'  Survey  (Ichthyology,  p.  27,  pi.  12,  fig.  14),  Ks59. 
Girard  also  describes  the  genus  and  species  in  the  '^Vocoedings  of 
the  Philadeli)hia  Academy,"  1858,  p.  109.  The  description  by  Girard 
applies  perfectly  to  the  Louisville  fish  and  his  figure  is  nearly  cor- 
rect. I  note  the  following  slight  differences.  Girnrd*s  specimen  was 
two  inches  in  total  length,  the  Louisville  specimen  is  two  and  one- 
half  inches;  Girard  gives  the  lln  rays  as  follows;  dorsal  vii-[-12, 
anal  11,  ventral  5,  pectoral  IG,  caudal  20.  My  count  of  the 
Louisville  specimen  is,  dorsal  vii-[-12,  anal  12,  ventral  i-|-5, 
pectoral  18  or  20,  caudal  20  ;  so  that  there  is  no  important  va- 
riation. Ventral  5,  as  given  by  Girard  is  probabl}'  a  mistake  due 
to  his  overlooking  the  small  ventral  spine  which  is  common  to 
nearly  all  members  of  the  family.  The  proportions  of  the  two 
fishes  are  the  same.  GirarcVs  figure  represents  the  ra3^s  of  the  first 
dorsal  a  little  too  far  apart  and  the  last  rays  are  too  short,  as  there 
is  but  little  dilference  in  the  length  of  the  rays  of  this  fin.     The 
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rays  of  the  dorsal  are  also  slightly  too  long  hi  proportion  to  the 
size  of  tho  flah  figured,  and  the  perioral  fm  is  nko  a  little  too  long. 
The  anal  fin  shotiU)  lie  about  one  ray  nearer  tliu  caudal.  In  the 
Louisville  spccrruon  the  two  dorsals  aro  sligbtly  conui»cted  at  the 
baao  by  a  low  taembrane.  This  speclmeu  haa  been  so  long  ta 
epirtts  that  no  markings  of  color  can  bo  traced,  but  the  mcmbnuie 
of  the  fin§  shows  dark  shadings  made  up  of  smiUl  dark  poiutA. 

Taking  it  for  ^rante<l  that  the  label  ts  correct,  this  little  (Uli 
muwt  have  made  the  perilous  passage  up  the  Mississippi  river  into 
the  Oiiio  river,  a  journey  north  pf  about  eight  degrees  of  lati- 
tude and  of  many  hundred  miles  distance.  That  it  is  not  impo9- 
sible  for  the  fish  to  have  made  such  a  journey  IVom  wait  to  D^eah 
water,  we  have  the  knowledge  expressed  by  Dr.  GiJnther  aii  fol- 
lows: — ''This  family  [Gobiidie]  offers  numerous  instances  of  lb« 
fact,  that  a  part  of  tUo  individuals  of  one  and  the  same  spccioa 
ate  entirely  confined  to  Cresh  waters,  whilst  others  live  in  the  fiCA." 
Independently  of  the  interest  given  by  the  very  probably  correct 
label  locating  the  place  of  capture  as  |he  Ohio  river,  the  exami* 
nation  of  the  fish  has  proved  that  Girartrs  species  is  a  valid  one  and 
iistinct  from  the  Gohiomma  (Hepidoturn  of  our  eastern  Atlantic 
oaet.  This  last  is  a  more  slender  fish  and  dilTers  in  several  otbiT 
particulars.  Should  any  of  our  readers  have  the  opportunity  of  col* 
lecting  the  small  fishes  of  the  rivers  flowing  into  the  gulf  of  3iex- 
icu>  it  would  be  well  to  be  on  the  lookout  for  other  specimens  of 
the  Gohiomma  inokstum^  which  can  be  easily  distinguished  from 
other  small  fishes  of  our  rivers  bv  the  following  characters  :  head 
and  body  tmthtml  iteales ;  head  aliout  one-fourth  the  total  length  of 
the  fish  ;  eyes  prominent  and  situated  im'y  near  totjfither  on  the  an- 
terior part  of  the  hca^l :  two  fins  on  the  back,  the  anal  fin  under  tlie 
second  dorsal  fin,  pectoral  ftn  rounded  and  well  developed^  tail  fin 
roundedf  ventral  fins  situated  between  the  pectorals  and  united 
ioiffither^  forminri  a  simjle  pointed  Jin  lying  close  to  tlio  abdomen, 
— F,  W.  Putnam, 


luiiuv,  nii;j 


**  AsisEMULiNG**  AMONG  MoTiis,  —  1  send  you 
account  of  some  of  my  observations,  which  you  are  at  liberty  to 
publish  iJ*you  think  it  of  any  interest  to  your  readers.  Something 
like  seven  or  eight  years  ago  1  was  engaged  in  making  a  col- 
lection of  insects  an<l  during  the  winter  had  collected  quite  a  num- 
ber of  cocoons  of  the  AUacu4  Promethea  moth   (Harris)  which 
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plat'Oil  for  safe  keeping  in  the  Airuace  roam  of  a  smaH  grecm- 
hotHie^  the  doors  aud  windows  of  wbicli  were  kepi  closed  to  prevent 
the  escape*  of  the  insects.  One  afternoon  ?n  the  rnontb  of  Jnne,  1 
observed  a  strange  inBcet  fluttering  about  the  grcenhousei  which 
it  soon  entered  thiough  a  ventilator,  where  I  captured  it,  and 
found  it  to  be  a  male  of  the  above  mentioned  species,  an  insect 
which*  until  then,  1  had  never  seen.  During  the  afternoon,  when 
upon  another  part  of  the  farm,  1  saw  another  ispecimen,  also  a 
laale,  flying  high  and  directing  his  course  straight  for  the  green- 
lionse*  1  wa*i  struck  with  the  coincidence  of  seeing  two  of  these 
iDsects  in  the  same  aiternoon^  but  was  fairtj  astonished  upon  en- 
tering the  greenhouse  in  the  evening  to  find  some  half  a  dozen  of 
them,  f///  mnle.s,  .sitting  about  upon  various  parts  of  the  building,  and 
apparently  patiently  waiting.  They  were  all  immediately  killed 
and  pinned.  The  next  morning,  when  I  entered  the  fhrnace  room, 
I  found  that  during  the  night  one  of  my  cocoons  hatl  produced  a 
BpWndU]  ftmnle  moth.  Did  those  males  come  upon  an  errand  of 
Iov«?  Tf  »o,  by  wlmt  sense  were  they  guided  to  the  right  spot,  a 
place  entirely  unlike  the  natural  hiiunts  of  the  Insect? 

During  the  past  winter  in  riding  al>out  the  country  I  collected 
several  ccH'oons  of  this  moth  for  the  benefit  of  a  young  naturalist 
friend  of  mine,  but  retained  one,  which  I  hung"  upon  the  wall  of 
my  office. 

On  the  morning  of  June  21  st,  a  fine  female  moth  came  out  and 
was  the  object  of  considerable  interest  to  the  occupants  of  the 
room.  During  the  day  I  related  the  above  incident  to  a  gentle- 
man and  at  the  same  time  described  the  appearance  of  the  male 
iJiBect*  1  had  occasion  to  be  absent  from  the  room  a  short  time 
during  the  afternoon,  and  upon  my  retuni  was  tohl  that  a  male* 
moth  had  been  tliere  and  fluttered  in  and  out  at  the  open  w^indow 
several  times,  but  had  Onally  disappeared.  The  next  day  was 
Sunday  and  the  office  w*as  closed,  but  on  Monday  altemoon  a 
male  again  made  his  appearance  at  the  oftice  wnndow,  came  in, 
and  aft<ir  fluttering  about  the  room  for  a  space  of  ten  or  fifteen 
minutes,  found  the  object  of  his  8C*arch,  and  the  connection  was 
00  n&n  nun  a  ted  before  our  very  eyes.  Let  it  be  remembered  that  the 
Ciffice  is  situated  upon  the  principal  business  street,  in  the  centre 
of  the  city,  and  from  half  a  mile  to  a  mile  from  any  place  where 
such  an  insect  would  naLundly  be  found.  A  friend  who  has  a 
store  some  half  a  mile  from  my  otlice  upon  the  same  street,  has 
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had  an  experience  of  tlie  same  kind.  A  cocoon  which  hung  in 
her  store  produced  jj  female  motli,  an<l  within  the  next  two  daj'S 
her  store  was  visited  b^-  lialf  a  dozen  of  the  male  insects.  Can 
an}'  one  toll  me  what  fine  nense  this  may  he  which  guides  this 
insect  so  fur,  and  into  such  strange  places  in  search  of  his  waiting 
mate?  —  F.  E.  L.  Beal,  Fiti-hhunj,  Muss,,  July  7,  1873. 

[We  print  the  above  as  fair  examples  of  '•assembling"  among 
moths.  Nearly  every  entomologist  has  had  similar  experiences. 
It  is  a  common  occurrence.  "We  are  disi)0.sed  to  think  that  the 
male  is  guided  by  the  sense  of  smell,  as  the  antennie  of  the  silk 
moths  probably  possess  this  as  well  as  the  sense  of  hearing. — 
Editors.] 

Organs  of  Hearing  in  Inskcts.  —  At  the  last  meeting  of  the 
National  Academy  of  Sciences,  rrofessor  A.  M.  flayer  exhibited 
experimental  confirmation  of  the  Ihoorom  of  Fourier  as  applied  by 
him  in  his  propositions  relnliiig  to  the  nature  of  a  simple  sound, 
and  to  the  anal^'sis  by  the  ear  of  a  (»()mi>osite  sound  into  its  ele- 
mentary pendulum-vibrations  ;  and  to  sliow  experiments  elucidating 
the  hypothesis  of  audition  of  Ilelmholtz.  I'lacing  a  male  mosquito 
under  the  microscope,  and  sounding  various  notes  of  tuning-forks 
in  the  range  of  a  sound  given  by  the  female  mosquito,  the  various 
fibres  of  the  antennie  of  the  mnle  ni()s(|nito,  vibrated  sympathet- 
ically to  these  sounds.  The  lonp:est  fibres  vibrated  sympathetically 
to  the  grave  notes,  and  the  short  fibres  vibrated  sympathetically  to 
the  higher  notes.  The  f:ut  that  the  nocturnal  insects  have  highly 
organized  antenuje,  while  the  diurnnl  ones  have  not;  and  also  the 
fact  that  the  anatomy  of  these  parts  of  insects  siiows  a  highly  de- 
veloped nervous  organization,  lea<l  to  the  highly  probable  inference 
that  Prof.  Mayer  has  here  given  facts  wiiich  form  the  first  sure  basis 
of  reasoning  in  reference  to  the  nature  of  the  auditory  apparatus  of 
insects. 

These  experiments  were  also  extended  in  a  direction  which 
added  new  facts  to  the  physiology  of  the  senses.  If  a  sonorous 
impulse  strike  a  fibre  so  that  the  direction  ol  the  impulse  is  in  the 
direction  of  the  fibre,  then  the  fibre  remains  stationary.  But  if 
the  direction  of  the  sound  is  at  right  angles  to  the  fibre,  the  fibre 
vibrates  with  its  maximum  intensity.  Thus,  when  a  sound  strikes 
the  fibrils'  of  an  insect,  those  on  one  antenna  are  vibrated  more 
powerfully  than  the  fibrils  on  the  other,  and  the  insect  naturally- 
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turns"  In  the  direction  of  that  autemia  which  \M  most  strongly 
shaken^  Tha  lilirilti  on  the  oihor  auU^nna  are  now  bhakcn  with 
more  ami  more  Intensity,  until,  having  turned  his  bo<iy  so  that  both 
antenna*  vihrnto  with  ecjuiil  intensity,  be  has  placed  the  axis  of  ink 
body  in  the  directtion  of  thcr  soand.  Expcnmcnta  uodcr  the  micro- 
scope  show  that  tbo  mosrinito  can  thus  detect  to  within  five  degrees 
the  position  of  the  souorou^centre*  To  render  assurance  doubly 
sure,  rrof.  Mayer,  haviug  fount!  two  (Ibriis  of  the  antenntf  of  a 
moaqnito  which  vibrated  powerfully  to  two  dilfcrcnt  notes,  uictisured 
tlie^e  fif>rils  wry  accnratvly  under  the  uiicroM'ope*  He  then  con- 
structed 80UK?  m>ril3  out  of  pine  wood,  which »  though  two  or  three 
foet  long  and  of  the  thickness  of  small  plctnre-cordi  had  exactly 
tho  same  proportion  of  length  to  thickness  aa  the  fibriUs  of  the  an- 
tenmi^  of  the  mosquito,  lie  found  that  these  slender  pine  ro<ls  or 
fibrils  had  to  each  other  the  same  ratio  of  vibration  as  the  fibrils  of 
tlie  mosquito. 


Chaxge  ok  UABiT. — All  wlio  Imve  travelled  of  late  years  on  the 
8t*  Jolui's  Itiver,  in  East  Fhiridu,  must  have  noticed  the  cows 
standing  for  hours  at  considerable  distances  from  tho  8hore> 
t!>  their  heads  from  time  to  time  iuto  the  water.    This 

Is  _  _^  .  :l"cI  by  a  change  uf  habit  to  which  they  have  been  driven, 
dtirlfig  the  winter  niuntlis,  by  a  scarcity  of  suitable  grazing  on 
land.  Grazing  is  never  very  good  there  at  any  time  and  cumpela 
them  to  feed  on  moss,  young  palmetto  leaves,  shoots  of  shrubs, 
0te.,  ivlilch  under  onlinary  circtmastances  they  would  reject.  The 
*"  '  "  which  appears  to  be  a  species  of  Valisncria,  has 

l>i  and  very  considerable  resource  for  food.    It  is  said 

that  this  plant  has  established  itself,  within  a  few  years,  in  this  shoal 
W;'  "  I  he  lower  part  of  the  St.  .Tolin's  where  it  now  covers  large 

9»u  i  tracts,  and  it  is  to  obtain  this  that  the  rows  have  taken 

19  their  semi-aquatic  lialiits.  We  have  fVcquenlly  watched  them 
and  have  found  that  while  gathering  food,  the  head  was  kept  be* 
tieath  the  surface  for  a  pcrioil  varying  from  fifteen  to  thirty-five 
seconds,  during  which  time  respiration  was  of  course  averted.  We 
have  recently  seen  a  colt  feeding  in  a  similar  manner.  The  hogs 
have  also  taken  up  this  habit,  but  hold  their  heads  under  the 
water  for  a  shorter  time  than  the  cows.  The  young  calves,  though 
they  do  not  eat  the  **  grass,*'  follow  the  cows  and  may  sometimes 
be  seen  with  their  heads  only  out  of  water. —  L  J.  Wthan* 
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Spontaxeous   (jrBincfiATiox. — ^  ISIf,  E*  Ray  Latilrc«ter»  i 
viewing  in  '^Nature*'  the  rcBults  of  recent  work  done  in  dc 
oping  Bacteria^  etc^  in  infaaions,  conclndes  that  ''archehloala**  of 
"abiogenesie**  i^  **not  in  any  way  rendereil  uiurv  i  "    tUso  it 

was  before  by  Di\  Bastian*8  ex|>eriments  with  ui^  ^sicmi* 

Prof.  Smith  and  Mv,  Archer,  of  Dublin,  eminent  autliorilios  in 
the  study  of  the  lower  algci!,  have  criticised  in  detail  anil  sag* 
gested  cxplanationa  of  some  of  the  stateroeiits  in  the  third  p«rt 
of  ^The  Beginnings  of  Life,*  viae.,  statements  relating  to  the  tjaa»* 
formation  of  various  species  of  organisms  into  each  other.  Tbey 
show  (tlie  reader  may  consult  Prof*  Smithes  paper  in  the  Octaber 
niunber  of  the  *  Quarterly  Journal  of  Microscopical  Science/ 
1873),  that  the  asserted  'facts*  of  transmutation  are  not  facU. 
It  is  abundautlv  demonstrated  that  the  fundamental  obserratiODS 
recorded  by  Dr.  Bastian  are  erroneous^  and  that  he  ban  been  litis* 
taken/* 


Discovery  of  the  Water  Tiirusu's  Nej^t  ix  Nkw  E3<«i*jixu. 
—  Among  the  troyhies  taken  during  a  late  collecting  excursion 
in  the  western  part  of  the  state  of  Connecticut  are  the  nesi  and 
four  eggs  of  the  long-billed  water  thrush  (Sifiumn  Lttdoricf- 
an W3),  discovered  In  Jnno,  1H78,  at  Franklin  Stution,  Xe^  T-^ih* 
don  county. 

The  nest  was  ciutik  bohiiul  a  cushion  of  muss,  and  into  tn  :  j- 
ten  wood  among  the  roots  of  a  great  tree  growing  out  of  thr  iu^itk 
(of  the  Yantic  river)  in  such  a  manner  that  it  was  completdy^ 
covered  over,  except  just  in  fi^ont,  by  the  roots  of  the  tree*  Tlie 
nest  itself  was  two  and  one-balf  incbes  in  internal  diameter^  uni] 
rather  shallow.  It  was  rather  loosely  and  carelessly  constracted 
of  fine  grass  and  some  little  dead,  fibrous  moss:  but  bcneatli, 
a  few,  and  about  the  outside,  particularly  in  front,  many  dcjid 
leaves  were  put,  as  a  sort  of  breastwork  to  decrease  the  sUee  of  tlie 
entrance  and>  more  thoroughly  conceal  the  silting  bird.  It  was 
underneath  the  edge  of  a  perpendicular  bank  eight  or  ten  feet 
from  the  water. 

The  eggs  were  four  in  numberv  and  fresh,  tliough  the  bird  waa 
sitting  upon  them  at  2  p.  m.  Before  being  blown  they  were  of  a 
beautiftil  rosy  tint :  but  the  ground  color  is  lustrous  white,  giving 
the  egg  a  polished  look,  They  are  more  or  less  profui»ely  •potted 
all  over  with  dots  and  specks,  and  some  obscure  sigzagijig^^  of 
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two  Iftite  of  reddisli  brown,  with  numerous  faint  points  and 
loncbes  of  lilac  and  very  palo  nndcrljing  red.  These  murks  are 
^  much  more  thickly  disposed  at  the  greater  end  where  they  form 
quit©  large  blotches,  but  there  is  little  indication  of  a  ring.  The 
e^gs  differ  from  those  of  S,  anrrjcnpillun  in  being  more  round 
and  polished,  and  the  spots  generiilly  larger  and  more  distinct. 
One,  however,  is  mtich  paler  than  the  other  three.  They  measure 
•8OX'(50;  -BOX^nO;  '79 X 'CI,  and  '75X'C2  of  an  inch. 

Tho  female  was  shot  after  giving  me  a  good  opportunity  to 
obsen^e  her  behavior,  when  she  thought  herself  entirely  alone. 
She  kept  clotu^  to  tlie  water,  but  occasionally  Hew  upon  low  twige^ 
alighting  in  a  earet\il  balancing  attitude  as  though  it  were  a  great 
edbrt  to  hold  on,  and  keepiug  up  a  coquettish  flirting  of  her  tail 
and  Queer,  comical  movements  of  her  head.  When  frightened 
from  the  nest  she  uttered  a  few  distinct  chirrups  but  afterwards 
kept  silent, — Eknest  Inokrsoll,  Canbbndge,  Mass, 

Two  Rare  Owls  mow  Auizoka.  —  Charles  BentUre,  U,  8,  A,, 
well  known  as  an  euthuhiastic  and  energetic  ornithologist  tlu'ough 
his  various  communications  to  the  Naturalist,  has  lately  sent  uu 
rimen  each  of  two  rare  species  of  owls,  from  the  vieiuity  of 
i  son,  Arizoua,  Of  tSifrnium  occidenlak.  Captain  Bendire's 
spceiinen  is  tho  second  ever  obtained,  the  first  having  l^een  pro- 
cored  by  Mr,  Xantus  at  Ft,  Tejon,  southern  California,  in  1H59. 
The  speciinen  collected  by  Captain  Bendire  is  an  adult  female, 
collected  Nov,  7,  IH12.  The  manuscript  notes  on  the  label  an 
as  follows  : —  **  Length,  17'26  j  extent,  42*25  ;  bill,  pale  yellow  : 
eyes^  blue-black." 

The  specimen  of  Micrathene  WJiitt^yi  is  the  fourth  ever  obtained, 
tile  type  being  from  Ft*  Mojave,  California,  and  the  other  two  ft'om 
Sof^orro  I&hmd,  olf  the  western  coast  of  Mexico,  in  latitude  18** 
$5^  The  latter  were  collected  by  the  late  Cob  A.  J,  Grayson,  and 
the  former  by  Dr.  Cooper.  Captain  Bend  ire's  specimen,  which  is 
an  a«hiU  in  line  plumage,  was  shot  April  20,  1872,  on  the  Uillito 
crock.  There  are  no  measurements  or  other  notes  accompanying 
it.  Accompanying  these  specimens  is  an  atlult  male  of  Aaturhnr 
nitUla^  var.  plagiata,  shot  on  the  Rillito  creek,  May  30,  \H7:i 
This  speciroen  possesses  peculiar  interest  from  the  fact  of  being 
the  first  specimen  received  at  the  National  Museum  A^om  any  por- 
tion of  the  United  States,  though  its  occun*ence  within  our  limits 
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was  previously  noted,  upon  the  strength  of  a  specimen  obsen'od 
by  me  in  August,  1871,  in  Richland  Co.,  Illinois  (see  Amekicax 
Naturalist,  vii,  April,  1873).  —  Rouekt  Ridgway. 

Avifauna  of  Colorado  axd  Wyoming. — Our  genial  critic 
(Amer.  Nat.,  vii,  G31)  unintentionally  misconstrues  the  sentende 
of  ours  which  he  selects  as  a  point  of  attack.  AVe  said,  in  illus- 
tration of  a  stricture  we  passed  upon  the  paper  he  edited,  that 
"such  birds  as  Goococrt/x  CaUfoniUnius  and  Pipilo mesoleucus  fin^ 
themselves  in  ornitholoj^ical  company  they  never  saw  outside  of  a 
book."  Dr.  Brewer  makes  us  out  to  mean  by  this,  that  these  t>eo 
birds  are  not  found  together  except  on  his  list,  and  then  proceetls 
to  rebuke  our  supposed  ignorance  in  a  kindly  nnd  cogent  way. 
But  we  lived  a  long  while  where  these  two  species  occur  together, 
and  were  perfectly  aware  of  such  occurrences  ;  what  we  meant  was, 
that  these  were  two  birds  whfch  were  i)laced  on  the  list  among 
certain  other  species  with  which  they  were  not  elsewhere  found 
associated ;  thereby  demonstrating  the  point  of  our  objection, 
namely,  the  incongruity  of  the  Ilolden- Aiken  list  as  edited  by 
Dr.  Brewer.  Thus  our  criticism  remains  in  force,  while  the  i)Oint 
of  Dr.  Brewer's  reply  disappears.  —  Klliott  Couks. 

The  Olive-sidkd  Flycatcher.  —  Mr.  Merriam  (in  your  Dec. 
No.)  forgets  that  this  bird  was  first  noticed  by  Mr.  John  Bethune, 
at  ^It.  Auburn,  near  Cambridge,  Mass.  The  first  specimen 
that  Audubon  ever  saw  was  shot  by  him  in  company  with  Nuttall, 
in  this  town  (Brooklino)  about  1^^35.  A  year  or  two  Inter  I  found 
here  the  nest,  with  eggs,  and  have  since  seen  the  species  from 
time  to  time,  generally  in  secluded  woods  nbonnding  in  pitch- 
pine,  like  the  once  lovely  but  now  desolate  spot  where  it  was  first 
discovered. — J.  E.  Cabot. 

A  Remarkable  Peculiarity  of  Centroceucus  uropiiasianus. — 
A  peculiarity  of  this  species,  which  I  have  not  seen  noticed,  is  that 
its  stomach,  insteail  of  being  hard  and  very  nuiscular  as  in  other 
Gallinacea,  is  soft  and  membraneous,  like  that  of  the  birds  of 
prey.  This  was  first  told  me  by  hunters  in  Nevada,  and  I  after- 
wards satisfied  myself  of  the  truth  of  their  statement  that  the 
sage  hen  '*has  no  gizzard,"  by  dissecting  a  sullicient  number  of 
individuals.  This  bird  is  never  known  to  eat  grain,  but  it  sub- 
sists almost  entirely  upon  green  leaves  of  Artemisia  and  on 
grasshoppers.  —  Robert  Ridgway. 
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H    IlrMMIXGBrRR  KEW  TO  CiUK    FaCNA,  WITH   CEHTAIK   OTHER 

rACta  ouNiTHuLOGiCAL.  —  Tlio  following  iiolod  were  cuUetiled 
daring  the  past  season  (1873),  m  connection  with  the  explorations 
ill  charge  of  Lient*  G.  M.  Wheeler,  and  uiider  the  auspices  of  the 
Engineer  Department.  They  are  selected  as  of  especial  interest, 
tram  a  largo  amount  of  material  io  be  embodteil  in  a  fiiture  report. 

/f.iT.  .1^. .  «,/,.>!«    ^vi  I  Si.  I  ii  M  ,— Mfkle:— Tullriii4K'rfkH'pl)'».'iiiiirglniiU*<l.  ttcAilaUor* 

fl..,  irla  UfunxeU  ificcu*  Uecumuig  |<ure  hrtinxc  «m  llie  talL 

Ou  ij,  with  Hir«M»if  jutrjilL*  i'e11e<'U«>iiK.    Lowi^r  portion  of 

tiroii«i  .-inii  niMiumt^n  <it>»iiu«  blAck^  tuoje  ¥i<]vct>  toviunb  th«  givtm  of  Iht  ttiftmt. 

.  8id«i  of  body  iliin  g-ieeii.    Wing  iibuve  and  below  ^iiiU  ittir|»tc'.    Uij|>«i'  mid  lawcr  wing 

'  oortrt"  tfnsew.    €rl.'?ei«iii  j»ak^  browuUli  gvny.    Bill  iunl  fiH'l  Ubirk. 

fouale:   Tnil  doubk'^rotiii^lful.    Aliovt^  <liuk  m4,'tiilU«'  Kt't'eo,  each  f^talher  (bilged  wlUi 
Ah.    Itiflbiw  ilull  ttii  -    '       ,(  um!  ron<  juiri  «»f  brt?«ftt  witti  iliiU  grayUh 

gFwn  ceutrep.    sitl'  Ji.    Wiwg  dull  |mi  vi«*    Eatih  fe»th**r  ol  the 

ifti!     -  '  " *,.orii  t^frMiighoiit.  with  tirortil  iMii|ik»  bumla. 

Til  !v  rl|«|w'il  wiUi  dull  white  wlUcl^  on  the  outer,  CJ^itenUa 

■iig  ,  web,    Length  I'CI;  whig  *iW;  Uil  17r»;  bill  I  OS*, 

ThU  fine  Bi>eciei»  ha&,  for  the  firBt  tirnc,  heen  nscertained  to  in- 
habit the  United  States,  it  never  having  been  observed  before 
farther  north  than  the  table-laiida  of  central  Mexico.  While  at 
Camp  (*rant,  Arizona,  Sept.  24th,  1  pmcured  a  ilne  remalc,  on  a 
dmali  ^ream  issuing  from  a  mountain  cation.  Wlien  tirst  seen  it 
iras  licing  pursued  by  another  hummer,  of  which  1  obtained 
scarcely  a  glimpse,  as  they  darted  past  through  the  trees,  but  I 
have  little  rK>ubt  that  it  was  a  second  of  the  8ame  species.  I  thihk 
it  not^mlikely  that  this  species  will  be  found  lo  Ijc  not  uncommon 

{  {q  f ummer,  lu  the  mountainous  districts  in  southern  Ari;eona  and 
Kcw  Mexico.  Here  along  the  strciimw*  where  the  flora  \h  abundant, 
the  multitiide  and  vanety  of  the  hummingbirds^  rt^splentlent  as 

Itbey  are  with  the  most  gorgeous  colors,  cannot  fail  to  strike  the 
mi^t  unobservant  eye.  In  the  niountains  near  Apache,  Arizona^ 
two  of  our  epi'cle.s  (Selaspfutnw  rufm  and  ^S,  j'fatycerns)  are  found 
in  almost  incredible  nuinliers,  bringing  forcibly  to  mind  the  ac- 
coucitH  of  the  abundance  of  the  birds  of  thi8  family,  ann'dst  t^e 
ti'opieal  vegetation  of  South  Amerii'a  ;  and  it  will  be  strange  in- 

[  cleeil  if  A  cat^fiil  search  in  midsunimer,  in  these  localities,  does  not 

'  reveal  still  other  species,  which  must  find,  in  this  seml-troploal  cli- 
mate and  tlora,  n  eotigeninl  home. 

BaIBo's   Bi'NTiNO    (C<!n(ronff.r^   Bainlli  Rd.).     The  interesting 

,  fiMSt  of  the  discovery  of  Baird's  bunting,  in  large  numbers  in 
north vrn  Dakota,  by  Dr*  Couea,  was  announced  in  the  November 
Katikaust.    Additional  light  is  thrown  upon  the  range  of  this 

:|t     N'  iTtTt?  aiHT     vol.   V^IT,  16 
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hitherto  ulmosl  unkno^Tn  species,  by  Its  diacovery  in  aoaUieasi 
Amoiia  autl  south  westers  New  Mexico.  1  found  it  in  imi 
numbers,  fVoru  Sept.  2Uth  till  late  in  October,  throughout  f 
Sag  phiiu8  aloui^  the  ba*M?s  of  the  muuutaiui*,  and  uveuqini 
tip  among  the  Ibot-hills.  It  wad  usually  ajtwx'iateii  witli  the  ia-^ 
Tauna  and  yellow-winged  Bpurrowa,  and  se<5mg  to  embrace  In  iim\ 
habita  certain  eharaeteristics  of  either  species,  lia  dig  hi  in  pcu^ 
ticularly  like  that  of  the  former  bird,  but  even  more  wild  and  Invg 
ular-  It  pursues  its  zigzag  courwe  for  a  couple  of  hundn^t  ^^rdg, 
and  tlien,  suddenly  turning  sharply  to  one  side,  alighls  behind  soioQ 
friendly  l)ush,  or  tuft  of  grass.  Like  the  yeIIow-wingi?d  aparrow. 
it  isdillicult  t«  flush,  but  seeks  rather  to  evade  seai'ch  by  rui]iiiii|f^ 
nimbly  through  the  grass,  changing  its  course  frenuently»  aad 
hiding  wherever  poijsible,  flying  only  when  hard  pressed.  A 
large  number  of  specimens  were  seeure<l,  all  moulting,  and  nuuijr 
In  extremely  ragged  plumage  ;  from  their  condition  it  is  pre.<«uined 
that  they  were  not  migrants,  but  breed  in  the  Immediate  locality, 
Black-breastei>  WuoDrtcKER  {SphyrapicHH  thyroide\u  Bd,). 
This  species  was  first  made  kuowa  to  science  through  a  description 
by  Cassin,  pubH.shod  in  Dec,  1851,  in  Pr.  A.  N,  8e.  In  1K57»  Dr. 
Kewberry  [uiMished  a  description  of  WiUiamson's  woodpt»cker 
•(5.  WlUamnoni)  from  specimens  olitnined  by  Lieut.  WiHIam- 
son's  Expedition  I  since  winch  time  the  two  species  liavi>  been 
accepted  hy  ornithologists  as  perfectly  vali<l,  the  true  relation* 
ship  of  the  two  being  wholly  nnsuspected.  While  in  aoutbem 
Colorado  during  the  past  season,  1  olitaiued  abundni  '  f  of 

the  8|»ecific  identity  of  ilie  two  birds  in  «|uestion.    Ii  >iii 

being  the  male  of  thytrndem.  Though  led  to  suspect  this,  from 
finding  the  two  Inrds  in  suspicious  proxinnty,  it  was  ^  me 

before  I  could  ju-ocure  a  pair  actually  mated*    After  cy i  nh 

I  discovered  a  nest  excavated  in  the  trunk  of  a  live  aspen  {Poyw 
tits  trevutlokhs)^  and  both  the  parent  birds  were  secured  as  Uioy 
flew  from  the  hole,  having  just  entered  with  food  for  the  newlj 
hatched  young.  As  regards  the  sexual  dilferences  of  rolorationi 
the  case  of  thtfroideuH  is  wholly  unique.  In  this  species,  the  colors 
of  the  female  are  ratUcidly  dilTerent  fix>m  those  of  the  male* 
With  this  single  exception  as  far  as  known,  the  ditferenees  of 
color  between  the  sexes^  in  the  family  of  woodpec^kers,  arc  con- 
fined mainly  to  the  absence*  or  less  amount,  of  the  bright  erimsoa 
or  red  patches  al)Out  the  head. 
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m  anritusVRT.  Cahjirtyttc^is  Couos),     J  a  a 
aeries  of  alkaJi  lakes  uhout  thirty  n)ik*a  uortliwcst  of  Ft,  Garland, 
sontberu  Colorwlo,  1  found  this  species  common  and  broetling.     A 
CoUmy  of  perhaps  a  dozen  pairs  had  estahlislied  themflelvc*8  in  a 
'  email  pond  of  about  four  or  live  aeres  in  extent.     In  the  micUlie 
of  this,  in  a  bed  of  reeds,  were  found  upward  of  a  dozen  ne8t«» 
Ttieae^  in  each  case,  merel}'  coiisiBted  of  a  slightly  hollowed  pile 
of  decaying  weeds  and  rushes,  four  or  five  inciies  in  diameter,  and 
scaixjely  raised  above  the  surface  of  the  water,  upon  wdjich  they 
flontod.     In  a  number  of  instances  they  were  but  a  few  feet  dis^ 
tant  fVom  the  nests  of  the  coot  (Fiilka  Amencanci)  which  abounded. 
Every  grobe^s  nest  discovered  contained  thi'ee  eggs,  which  in  most 
itmtauceii  were  fresh ;   but  in  some  uewts  were  cousidcrably  ad- 
I  TUneeil.    These  vary  but  little  in  shape,  are  eonsiderablj-  elongated, 
I  onp  rnd  being  slightly  more  pointed  than  the  other.     They  vary 
I  in  length  from  1-70  to  ^^iO  and  in  breadth  from  M8  to  1%S8.     The 
color  is  a  falut  yellowish  white,  iisuall^v  much  stained  from  contact 
with  the  nest.     The   texture  is  j^cnerally  fpiite  smooth,  in  some 
roughened  by  a  chalky  deposit.     The  egg**  were  wholly  concealed 
tfhim  view  by  tt  pile  of  weeds  and  otl»er  vegetable  material  laid 
dcross.     That  they  were  thus  carefully  covered,  merely  for  con- 
cealment, I  cannot  think,  siu^'C  in  th€f  isolated  positron  in  wliicb 
tbeee  nests  are  usually  fount!,  the  bird  has  no  enemy  against  which 
'  such  precaution  wuVihl  avail.     On  flrist  approaching  the  locality 
the  grebes  were  all  congregated  at  tlie  further  end  of  the  pond, 
and  ehorMy  betook  themselves  through  an  opening  to  the  neigh- 
bouring slough  ;  nor  so  far  as  I  could  ascertain  did  they  again  ap- 
proach the  nests  during  my  stay  of  three  days.    Is  it  not  then 
po««Hil»ie  tluit  they  are  more  or  less  dependent  for  the  hatching  of 
I  their  eggs,  upon  the  artiticial  heat  induced  by  the  decaying  vege- 
I  table  substances  of  which  the  nests  are  wholly  composed? — If-  W. 
I  Hekshaw, 


OccumiExcK  or  Telea  rnLYrmcMUS  ik  CaufOiinia*^ — A  co»- 
'  RRCTioN.  —  On  p.  454,  vol.  vii,  of  this  journal,  and  on  p.  15  of  the 
■  •*  Proceedings  of  the  Boston  Society  of  Natural  Uistorj^*'  xvi,  I 
•lute  that  YWea  prdyphemus^  the  American  silk  woi-m,  does  not  oc- 
cur in  the  Pncilic  states.  It  seems  that  Mr.  Henry  Edwards,  in  an 
interesting  paper  published  in  the  "'Proceedings  of  the  California 
Academj  of  Sciences'*  (received  Dec.  11,  after  my  second  paper 
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weut  to  jur^^M^  r words  this  moth  a«  **  .apparently  not  mro  in 

couver  island ThiB  iosect,  though   one  of  uiir   FaciHc 

coast  viirieties,  had  nevi^rthelesn  a  wUle  range.     I  have  seen  sfwc 
imens  from  Victoria,  n<»rthcrn  anti  mi^Ullo  Californm,  Kati  DU'gOti 
capo  8t,  Lucas,  and  San  Bla««»  Mesfico/' 

On  pp.  24  and  10.  Boat.  Proc*^  xvi,  Oor^tmles  uncat  n^. 

ghould  read  Flatma  Cali/ontiaria  IL-iSch,  and  Oorytud  '''** 

should  read  PirUma  tnlinearia, — A,  S/ Packaiid,  Jr. 

IdKNTITV    0¥    our    lllDItA    WITH    EliKOPKAN  SriSOIK«.~At  II  UllB, 

meeting  of  the  Academy  of  Natural  Sciences  of  Phjladeliihia^  l*rof,, 
Leidy  made  some  remarks  on  our  native  i/>/c/ra»  and  descril^cd  Ihi 
counnuii  green  and  brown  spcciea.     He  stated  that  they  had  been 
regardtMl  as  distinct  species  tVom  the  green  and  brown  oni»' 
Kuroprs  but  he  euuld   perceive  no  diflen^nre.     He  describe*!  llwl 
habits  of  some  of  our  Rhizopmla  in  eating  Ihatomaccfr ;  tbeyj 
absorb  the  chlorophyl  and  reject  the  silidoas  shell*    Amtitifa  d<i 
Toura  ArctUa* 


GEOLOaY. 

The  Grkat  Lava-flood  oif  tiik  Wjcst.  —  Prof.  J.  LeCoiitecl 

acribea  in  the  March  number  of  the  **  Anieriean  Journal  of  Sci- 
ence," what  he  regards  as  the  most  extraordinary  lava-flood  fn  tbel 
world.     "  Commeucing  in  middle  California  as  separate  streamdJ 
in  northern  California  it  becomes  a  tlood  flowing  over  and  eoi]}-| 
pletety  mantling  the  smaller  inequalities,  and  (lowing  around  the  I 
greater  inequalities  of  surface,  while  in  northern  Oregon  and  Waah»J 
ington  it  becomes  an  absolutely  universal  flood,  beneatli  which  tli4?  ] 
whole  original  face  of  the  country,  witli  it8  hiHs  and  dale^i,  motm* 
tains  and  valleys,  lies  buried  several  thousand  feet.     It  coVQm  ttel 
greater  portion  of  northeni  California  and  northwestern  Nevada  J 
nearly  the  whole  of  Oregon,  Washington  and  Idaho,  anil  run»  far  J 
into  Montana  on  the  east  and  British  Colurabia  on  the  north/*    Il« f 
extent  *'cani»ut  be  legs  than  two  hundred  thoiHau<l  t<»  lhn*e  hundred 
thousand  square  miles,  i,  *%,  gr**ater  tiian  I  he  whole  area  of  FranoCi  I 
or  nearly  double  the  area  of  California.**     lie  beliovi!S  the  tnaas  of 
lava  to  have  issued  IVom  fissures,  some  in  the  Coast  Uiua       "    ' 
mostly  in  the  Cascade  and  Blue  Mountain   Itangej*.     Tli- 
began,  probably  a(Wr  the  mioceuc  tertiiiry  period  and  continiae 


JJTIHROPOLOGT. 


245 


Qiitit  tlio  post-tertiary.  Whea  tlie  fissure  eruptions  liad  finally 
eeiyrcd,  tJie  work  whs  tuketi  up  by  volcanoes,  a  few  of  which  are 
Ktill  HCtive.    The  paper  is  one  of  much  interest. 


ANTHROPOr^O  GY. 

IE     MaK0FACT1^KK    Ofr*     PoTTlvKY    BY    THE     1kdIAN9,  —  AmODg 

ihe  Indians^  the  women  are  th(*  makers  of  potter>'i  the  men  look- 
iog  upon  it  as  rlegrading  to  do  "»c|Uftw  work.**      fiis*.  as  ana  7tJ 
Two  itnplements  only  are  used  in  its  eonstrnc- 
[JIi ;  one  i^  a  wooden  paddle  (fig,  GU),  the  other 
itened  roand  stone  (tig.  70).    The  figures 
given  are  very  much  reduced  in  size.    These 
iinpleuieut8  are  made  hy  the  women  with  much 
taitior  and  are  considered  as  valuable  and  essen- 
tial household   artielen.     In  earlier  times  when 
they  had  nothing  but  stone  tools  with  which  to 
iliape  them  the  labor  must  have  been  immense. 
Ifter  the  clay  km  been  properly  luixed  ivith 
r»r,  and    ku^tuled    with    tlie   haud$   and    tlie 

^  wooden  pad<Me  until  it  is  of  a  pmper  consistency, 
a  portion  \b  kdien  and  pbiced  over  the  flat  part 
of  the  stone  and  ma«k'  smooth  and  even  by  rapid 
pata  with  tlie  paddle.  The  clay  is  then  placed 
00  M  smooth  fepot  on  the  ground  witli  the  stone  " 

iiliovc  It  and  the  bottom  of  the  utensil  is  thus*  formed.  A 
piece  of  clay  is  now  ta\en  in  the  hands  and  rolled  out  to  the 
proper  length ;  it  is  then  placed  around  the  ^tone  in  connection 

*  with  the  other  piece  and  the  stone  is  movwl  about  on  the  inside 
rhile  vriih  liaud  and  paddle  on  the  outside  the  roll  of  clay  is  Hat* 
tened  out  ami  fhinly  united  with  the  first  piece,  More  i«  then 
ndtled  in  the  same  manner  and  so  on  until  the  desired  sia^e  is  at- 
tained. The  hands  are  often  dipped  in  water  during  the  operation 
ill  order  to  keep  the  clay  moist ;  and  the  st^ne  and  hand  are  used 

I  to  smooth  the  inside.  The  necessary  height  being  attained*  the 
rim  I*  formed  by  pressing  the  top  layer  of  the  soft  ekiy  over  the 
round  e*lge  of  the  stone,  the  fingers  pressing  the  clay  ovitr  while 
the  stone  is  moved  round  the  ve^Kel.  If  feet  or  handles  are  to  be 
applied,  they  are  shajied  by  the  lingers  and  stuck  on  ;  the  hand  is 
now  freely  used  to  smooth  over  the  newly  made  vessel.     The  pot 
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Is  tbcn  plftcerl  in  the  sun  ami  constantly  tmued  m  m  to  cxpo««  !P 
cvcnlj  to  tlie  heat*     Wh^n  cracks  ti|>peai%  the  Angci'd  are  ciip|XHl . 
into  thick  mud  ttn<]  applicil  to  t  Iicmii,  which  proeedii  lit  eonUaa4>d 
until  all  tfie  cracks  are  fllletl  after  wliich  the  vessel  in  rem\y  laj 
burn.     For  this  purpose  f\iel  is  selected  which  produccj*  n  gejitk 
heat,  tho  excrements  of  animals  being  preferred*     All  tbi?  PnvMo  j 
Iin liana  of  New  Mexico  and  the  Motjules  of  Arizona  own  iiMioy 
slieep  and  goats  which  for  safety  are  put  into  [jcub  at  ulght^  ooo- 
sequently  a  great  thickness  of  excrement  is  soon  accuiniilalm]. 
This  is  cut  into  [licces  and  dried  in   tho   «tin  for  fnid  in  thdr 
dwellings  and   for  burning   potteiy.     For  the   latter  puri>oit<5  a  ' 
qtiantity  is  set  on  fire  and  as  soon  as  sutliciently  burnt,  some  i« 
put  inside  the  vessel  while  the  rest  Is  pile*!  nnnid  tin       '         nd 
the  vessel  is  left  in  tliis  l>urnirig  mass  to  lialtt*,  which  i  ory 

evenly.     If  the  vessel  is  to  be  gliuied  it  is  done,  alttir  being  r^| 
tnove<l  from  the  fire  but  w^hile  verj'  hot,  by  rubbing  ovtT  i'   ' 
strong  salt  water  and  again  exposing  it  to  the  heat. 

The  ornamentation  is  done  before  burning  and  Iramodintely 
after  the  vensel  ceases  to  crack  by  cxposine  to  the  sim.  This 
generally  consists  of  simple,  parallel  lines  and  indentations  (Um  ! 
fingers  and  a  stick  being  the  only  instruments  use<l  ic»  form  1I16 
required  devices)*  If  the  vessel  is  to  be  colored  it  is  done  l»y  dis- 1 
solving  clay  of  the  desii-ed  color  in  water;  a  brush  is  formed  by 
chewing  the  euil  of  a  stick,  which  h  then  dipped  into  the  coloring 
matter  and  applied  to  form  the  oruamcntatioiK  both  lines  ttm] 
0gures  being  made.  The  vessel  is  now  allowed  to  diy  tijoroughly, 
alter  which  it  is  burned  in:-  the  same  manner  as  plain  potter)*. 
Somct lines  vessels  arc  uniformly  colored  inside  and  out ;  ofbfn 
only  the  outside  is  colored,  with  no  other  ornamentation.  The 
colors  generally  used  are  orange,  retl,  black,  slate,  white,  brown 
and  3'cllow. 

The  quality  of  the  clay  dctergiinos  the  kind  of  vessel  that  Cs  to  j 
be  ma<le.     For  a  cooking  utensil  coarse  cla}*  is  used,  often  mix^d 
with  very  Hue  gravel ;    tins  quality  stands  heat  better   than  the 
fijier  clay  which  ts  used  in  making  the  choicer  grades  of  pottery. 

The  mode  of  manuracturing  (lottery  here  described  Is  that  of] 
tlie  Indians  of  Ari-xona,  New   Mexico,  California  ami  Utah  at  lli<> 
present  day,  and  when  these  Indians  tlnd  a  protltable  markusl  for 
their  wares  they  make  articles  jiol  to  lie  despised  by  their  "'■'••• 
£rieiids. 


MicBoscorr. 

Tn  many  atjcient  burving  mounds  round  stones  Imvp  been  found ; 
these  were  evidently  used  iu  making  pottery,  the  wooden  pnddles 
frbidi  wei-e  probiil)ly  plueed  with  Ibcrn  having  decayed.  There 
U  no  ilitferonee  between  the  iQo*Iern  arlk-le  iind  thewe  ancient 
sUfTx^s  found  in  the  graves  aaaocifitetl  wilh  pottery  ami  otin'r  do 
tnestic  articlea  buried  with  the  dcml, — Edwaiu>  Palmkr. 

Tor  Bkrrtks  of  Hhahnhs  crooeus  ab  Indian  Food. — Thia  is 
a  fine  evergreen,  producing  numerous  red  berries  which  render  it 
Vftry  9h«>wy,     The  Apaches  collect  niid  pound  them  up  with  what- 

[•ler  animal  substances  uuiy  be  on  hand,  the  lierricft  imparting  to 

[the  mixture  a  bright  red  color  wdiich  ia  absorbed  into  the  circula- 
tion and  tinges  the  skin.  On  one  occasion  a  detachment  of  the 
First  Arizona  Infantry  Vohjutcers  attacked  a  ean»p  of  Apachea 
io  the  Moprollcin  Monntjiinw,  northern  Ari;^ona,  killed  twenty-lwo 
and  capturetl  two  children ;  the  writer,  being  with  the  party  as 
Burgeon^  examined  the  dead  ;  their  abdomemi  were  much  <listeniled 
from  eating  greedily  of  these  berried  and  other  coai^se  sub§tauces  ; 
while  their  liodiea  exhibitetl  a  beautiful  red  net^-work,  the  coloring 
matter  hiiviny;  been  taken  u[)  by  the  Itluoii  an<1  diffused  t) trough 
the  smaller  veins.     Among  the  captured  stores  were  quantities  of 

I  tbeae  berries  dried,  also  mucji  finely  pounded  meat  and  berries, 
A  Htcme  mortar,  near  l>y,  pluiuly  told  the  purpose  for  which  it  had 
l)ec«  used  ;  while  numbers  of  rats  and  squirrels  with  the  fur  singed 

I  oflT,  but  otherwise  entire,  lay  ready  to  form  the  next  batch  of  mixed 
meat  ami  IterricR,    These  Fudians  are  not  dainty,  for  they  relish  any 

>  part  of  an  nnidial,  even  its  viscera  and  blood,  ^Ei»waui>  Palmer* 

MICROSCOPY. 

IIoLMAs'ii  HipuoN  SLIDE. — Air.  D.  S.  Holman  of  Philadelphia, 

whose  life  slide  has  recently  become  a  really  useful  as  well  as  a 

popular  accessor)*  t^  the  microscope,  lias  contrived  a  modification 

i  of  that  accessory  to  be  known  as  the  siphon  slide,  in  which  living 

oliyects  of  snitable  size  and  habits  can  be  retained  imder  obserra- 

tion  uuinternipttMlly  for  days  or  even  weeks.     A  current  of  water 

or  other  fluid,  of  any  required  temperature,  is  made  to  How  con- 

thitigusly  through  the  clumdier  containing  the  object,  so  that  the 

'processes  of  respiration,  circulation,  digestion,  and  nutrition,  the 

L  phenomena  of  iuUammation,  and  the  elfc<'ts  of  some  classes,  of 

ipoiaona  may  be  studied  at  leisure  and  under  perfectly  natural  or 

[entirely  controllable  conditions.    The  habits  of  life  of   email 
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aqimtic  anlmalft  arc  siinilftrly  brought  witl)m  reach  of  otiT  ob^ciTft* 
tious.     For  the  foUowmg   cut  txxu]   dt^seriiitioci  k}V  thin   valo^bJc* 
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tnnU  Qiaybti  retained  iu  the  cbrtinber  Ui  a  tintifrnl  roDdJii*Hi  tor  tmur*.  anil  cvii 

contri%'ttnce  wc  ure  in«h^htt^d  to  tho  courtesy  of  the  editor 
*'  Journal  of  the  Franklin  Institute/* 


Structurk  or  the  Potato.  —  Mr.  Thomas  Taylor  explAinn  tn 
a  recent  article  that  the  vnseiilar  Inindlea  in  a  potato  fn.ty  he 
easily  8Cen-  by  cutting  a  potato  in  two  Uirough  its  axis,  this  sec- 
tion also  paAsing  through  Bome  of  its  eyes,  and  coating  the  cut 
surface  fir^t  with  a  solution  of  bichromate  of  potanh  aitri  aJTi^r* 
ward  several  times  with  a  s^trong  tincture  of  iodine  which  will 
stain  the  starch  bine  but  leavt*  the  vascular  bundles  yellow.  Tlw 
air-duct*^  will  then  be  seen  to  extend  invariably  to  the  cyc4i. 

For  niicro!4coi)ical  study  thin  sections  are  to  be  made  and 
treated  with  a  gtrong  acid  or  caustic  alkaline  solution  which  will 
dissolve  the  starch  but  leave  the  vascular  bundles  unaltered.  The 
sections  may  then  he  mounted  ua  u&ual. 

To  isolate  the  vascular  bundles  [dace  a  potato,  skinned  withonl 
ffoandiug  the  eyes,  in  a  solution  of  sugar  and  water  (two  oanoei 
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(tot)  aiKI  ke^p  it  at  a  tentjiorature  of  75^  b\  Tor  nearly  two 
eks.  The  fuugun  of  fernieiitjition  will  reduce  the  f>otttlo  to  a 
ptil|i,  except  the  vascular  bundles  wliich  may  be  mounied  in  gum 
or  bal^sarn  and  studied  with  a  powder  of  one  hundred  dinnieteTS* 
They  eon^ritutc  a  beautiful  obji^ct,  the  pisintr'T]  ioTTrm  b\ndin<r 
toward  the  eyes  being  distinctly  ecen* 

lie  nollees  tlmt  dilferent  varieties  of  poraioes  mv  mti'iru  m  jv 
irldely  dilfiTcnt  manner  by  ttie  potato-rot  fungus  (Prrono^pora 
iw/»*Jffan/i),  the  Jaekson  White,  for  instanee,  being  unafleeted  wheo 
the  Early  Rose  growing  iu  the  same  field  were  whoUy  defitroyed  by 
ftjngi.  He  believes  it  probablu  thut^  other  things  heiwg  oquaK 
those  varieties  of  potatoes  whicli  hiive  the  smallest  air  passages 
will  be  least  affected  by  the  f\mgus.  The  Santa  Fe  potatoes  re- 
sisted fungoid  and  iufu§orial  action  far  better  than  any  other  vari- 
eties tested,  and  it  is  chiiujed  that  they  alno^  when  growing  in  the 
field,  resist  the  **rot"  which  destroj-s  the  varieties  commonly  cul- 
tivated in  this  country. 


Microscopic  Drawing. — Wishing  to  make  a  neutral  tint  re- 
flector, and  while  planning  a  frame  in  which  to  mount  it,  it  occurred 

t  mc  thai  n  rofleetor  to  take  the  place  of  the  sterl  disk  of  Soem- 

ring  might  bo  made  by  mounting  a  piece  of  looking-glass  in  the 
same  way  as  a  neutral  tint  reflector,  but  with  the  sUvering  re- 
moved e3cce[jt  a  !*iriall  di*ik  less  than  the  size  of  the  pnpll.  On 
triJil  I  found  the  relleetion  good,  but  the  thickness  of  the  gbiss 
looked  through  in  such  an  oblique  position  tinted  the  flehb  In 
order  to  avoid  this  I  made  a  miiTor  with  a  small  disk  of  tin- foil 
wet  with  mercury  and  placed  on  the  centre  of  a  thin  glass  cover. 
This  I  mounted  as  before,  and  found  it  to  work  perfectly.  This 
Htile  contrivanee  which  can  be  murle  by  an}*  one  of  ordinary  me- 
chanical ability  will  f.'tf<e  tlic  place  perfectl}'  of  the  expensive 
camera  lucida. 

I  made  another,  n^titg  smkh\  in  place  nf  bra^n*  1  centred  a 
piece  of  wood  and  turned  a  place  for  the  cap  end  of  tlie  ocular 
bd  a  smaller  hole  the  rest  of  the  distance  through   the  bit  of 

xl ;  turned  the  otitsidc  in  tlie  form  of  a  cylinder  and  sawed 
off  the  end  in  a  mitre- box  to  an  angle  of  forty-live  degrees  ;  then 
!iOr<^rl  a  one-half  inch  holu  near  the  end  of  the  tube  (\>r  the  re* 
fleeted  rays,  and  turned  a  disk  with  a  cell  for  the  mirror  and  fitted 
the  thin  gbiss^  keeping  it  in  with  a  small  ring  of  wood  glued  over 
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the  edge  of  the  glass.  The  microscope  being  arranged  for  draw- 
ing and  an  object  focussed,  this  tube  was  adjusted  and  the  oblique 
end  smeared  witli  ghic  ;  tlien  the  disk  was  fitted  to  the  end  of  the 
tube  in  such  a  manner  that  the  bit  of  mirror  was  in  its  optical 
axis.  After  the  ghie  was  diy  the  projecting  edge  of  the  disk  was 
removed  and  the  eye  end  of  the  apparatus  cut  down  so  that  the 
eye  might  approach  the  reflecting  surface.  Tliis  works  nicely, 
and  is  much  more  easily  made  than  the  brass  mounting. — F.  B. 
Kimball,  M.D. 

Air-cells  in  a  Floating  Leaf. — In  tiie  leaf  of  Limnanthemum 
lacunomm^  or  floiiting-hoart,  may  be  demonstrated  multitudes  of 
peculiar  stellate  bodies,  apparently  like  those  found  in  the  stem  of 
Nuphar,  The  whole  interior  of  the  leaf  is  studded  with  them. 
There  are  no  ordinary  large  air-spaces  so  often  found  in  other 
floating  leaves,  but  all  through  the  parenchyma  these  curious  bod- 
ies are  irregularly  scattered. 

They  vary  in  size  and  also  in  the  number  of  rays  given  oflT  by 
each.  These  rays  are  smooth  and  not  echinulate  like  those  in 
Nuphar,  In  the  field  of  a  J  lens  I  liave  counted  hundreds  at  one 
view.  Under  the  polarizing  binocular  microscoi)e  properly  illu- 
minated, they  are  revealed  with  startling  distinctness  and  beauty. 

It  is  nearest  the  under  epidermis  that  they  are  located,  and  the 
best  view  therefore  is  obtained  from  beneath.  Tlunr  true  ph^-sio- 
logical  significance  is  not  doubtful.  In  the  natural  condition  they 
contain  air,  and  the  floating-heart  rides  securely  on  the  surface  of 
the  lake,  buoyed  up  by  innumerable  life-preservers  which  are  not 
likely  to  shift  out  of  i)lace. 

The  veins  in  the  leaf  are  present,  of  course,  but  are  compara^ 
tively  rudimentary.  The  vascular  bundles  are  faintly  marked,  and 
only  a  few  delicate  supporting  cells  line  their  margins  ;  thus  giving 
another  example  of  nature's  economy,  for  where  strongly  devel- 
oped organs  are  not  necessary  there  we  do  not  find  them.  —  J.  G. 
Hunt,  M.D. 

Life  of  ILi^.matozoa.  —  F'rancis  II.  Welch  describes  in  the 
'•  Monthly  Microscopical  Journal"  a  thread-worm  {Filaria  im- 
mitis)^  infesting  the  vascular  system  of  the  dog,  and  thus  theo- 
rizes as  to  the  method  by  which  such  parasites,  which  are  now 
doubly  interesting  from  having  been  recently  discovered  in  human 
blood,  may  effect  an  entrance  into  the  system.     "  The  faculty  of 


MIOIIOfiOOPT. 

Tttlgratiort  of  the  whUe  oorjujsrles  of  Mm*  blocxl  MiroiifrlJ  the  tissues 
of  the  lin<ly  lias  bocu  demonstrated  ;  tho  dimnetex*  of  the  body  of 
Umj  yating  flhiria  is  consideraldy  below  that  of  the  corputtcle  ;  Ucuce 
irith  the  brisk,  w^rigy:liutj;  muxemoiits  of  lift*,  iIki  possibility  of  tht*ir 
passage  tlirougb  u  mucous  membrants  espei'ially  tUrough  the  giofb 
grauiilatioue  of  au  ulcer,  is  quite,  witliin  tbe  bouuds  of  reality. 
Based  upon  the  fac-ts  we  know,  we  inny  iti  imagination  follow  them 
from  a  mneoui*  tract  {e»  g,  the  intestine)  to  a  lacteal  or  blood  ves* 
Bel ;  they  follow  the  course  of  tbe  circulation^  growing  on  the 
pabulum  of  the  blood  of  the  host,  ami  easily  passing  wltli  the 
corpusolvii  through  the  eapillariea;  soon  their  size  unfits  ibeui  to 
traverse  every  viscus,  and  the  minute  capillaries  of  tlit^  lungs  act 
«  as  a  sieve  to  retnitj  them  in  the  venous  circulation  ;  they  copulate 
and  Uic  females  l»ecomD  fecund  ;  a  young  brood  arises  to  continue 
Ibe  race,  provided  accidental  causes,  such  as  niechauieal  block- 
ing up  of  imi>ortant  blood-vesneU  Uy  the  parent  worm,  do  not  de* 
Icrmlne  the  deatli  of  tiie  host.  By  this  liypotbesis  the  ingress  of 
hldtvhluals  capable  of  arriving  at  maturity  is  explained^  while  the 
ooimtless  hordes  of  young  are  rendered  lucid  only  by  the  pres- 
ence of  one  or  more  parent  worms  within  the  vaneular  walls. 
These  parent  worni«»  a(\er  producing  their  progeny  may  possibly 
die  and  disintegrate,  and  so  account  for  their  absence,  or  non- 
dbeovery,  in  hosts  teeming  with  the  young  brood."  Tbe  presence 
of  the  parent  worm  h  attribtated  suggestively  to  the  ujgestion  of 
water  or  uuder-cooke«l  flesh  containinir  them. 

Finding  tiik  CnirMiCAL  Foclts  in  ruoTOMioRooRAPHT. — Prof. 
H.  A.  Rowland  has  suggested,  at  the  Troy  Scientilk  Association, 
the  simple  expedient  of  laying  a  broad  flat  obji?ct,  as  for  instiince 
ft  micropbofogrnph  or  a  largo  transp.irent  section,  obliquely  upon 
the  stage,  Hio  that  one  edge  shall  be  coiisidurably  higher  than  the 
other.  The  objective  is  then  carefully  focussed  for  some  one  well- 
marked  portion  of  the  object,  and  a  [jhotograph  taken  which  will 
of  course  nhow  the  best  definition  at  some  other  portion.  The  in- 
strument is  next  focussed  for  the  point  in  the  object  which  In  the 
photograph  h  best  dellned,  and  the  distance  apart  of  these  two 
planes,  measured  by  the  fine  adjustment  wheel,  being  the  distance 
of  the  chemical  from  the  visual  focus,  is  a  correction  which  may 
always  be  employed  in  iihotogra])hing  with  the  same  objective,  the 
lens  being  focussed  as  usual  by  sight  and  then  tamed  out  of  focus 
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the  required  distance.  This  method  is  applicable  to  the  lower 
powers,  and  is  for  them  far  preferable  to  the  usual  procedure  of 
guessing  at  the  amount  of  correction  required  and  taking  a  soricR 
of  photographs  to  determine  which  is  the  most  successful  correc- 
tion. 

A  SPHERICAL  Diaphka(;m. — Wishing  to  use  tubular  diaphragms 
with  my  microscope,  and  knowing  how  clumsy  tlie  ordinary  ones 
are,  I  set  to  work,  and  endeavored  to  devise  a  substitute.  1  made 
a  globe  one  and  one-fourth  inches  in  diameter  and  drilled  holes 
through  it  of  the  proper  grade  of  sizes,  and  adjusted  it  so  that  by  a 
spring  stop  the  holes  will  corresi)ond  to  tlie  axis  of  the  microscope 
when  the  ball  is  revolved  on  its  axis  by  a  milled  head  at  the  right 
of  the  stage.  The  fittings  are  so  arranged  that  the  diaphragm 
may  approach  or  recede  from  the  stage  so  as  to  touch  the  slide  or 
be  far  from  it.  The  globe  may  be  made  hollow  and  the  lower  part 
cut  off  if  the  tubular  wells  are  not  desired.  I  think  this  form  of 
diaphragm  offers  many  advantages  over  the  ordinar}-  piece  of  ap- 
paratus.— F.  B.  Kimball. 

Leaf  Sections. — Mr.  Charles  Stewart  obtains  sections  of  fresh 
leaves  by  inserting  a  piece  of  tlie  leaf  in  a  notch  out  in  a  carrot 
and  cutting  slices  through  l^oth  carrot  and  leaf.  The  sections  are 
then  soaked  in  water  in  a  watdi-glass  under  an  exhausted  re- 
ceiver, stained  with  ha^matoxylin,  and  transferred  through  water, 
absolute  alcohol  and  oil  of  cloves  to  the  mounting  medium.  In 
the  oil  of  cloves  they  would  curl  up  were  they  not  prevented  by  a 
hea\y  cover  glass  laid  upon  them. 

Anotiieu  Eueotor. — John  A.  Perr^-,  of  Liverpool,  recommends 
an  objective,  inverted,  above  the  eye-i)iece  as  an  erector.  With  a 
1  inch  working  directive  and  A  ocular,  a  ^J  or  I  objective  may  be 
inverted  and  stood  upon  the  cap  of  the  ocular,  giving  an  increase 
of  power  and  of  working  distance  as  well  as  an  erect  image.  [A 
i  objective  supported  on  an  adai)ter  two  inches  long  seems  to  per- 
form as  well  as  any ;  but  the  inconveniences  of  the  method  seem 
to  be  too  great  for  its  advantages.] 

Cements. — Mr.  F.  Kitton  i)refers,  for  making  vaniish  cells, 
asphalte  with  the  addition  of  a  small  quantit}-  of  gold  size ;  the 
cells  when  finished  being  dried  over  night  in  a  cool  oven.  For 
mixing  colors  with,  he  prefers  dammar  cement  with  a  few  drops  of 
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^old  size  ;  the  exterior  ring  being  of  vermilion  or  purple  lake,  and 
the  interior  ring  white  zinc  in  preference  to  white  lead.  Sealing 
wax  varnish  he  does  not  trust. 

AuTO-MiCROScopy. — Dr.  Otto  Obermier,  who  died  of  cholera 
at  Berlin  a  few  months  since  at  the  age  of  thirty-one,  deserves  to 
be  remembered  as  the  first  microscopist,  probably,  who  continued 
Ms  studies  in  patholog}'  by  the  study  of  his  own  blood  during 
the  progress  of  the  disease  of  which  he  died  ;  the  disease  having 
been  contracted,  also,  by  imprudent  devotion  to  its  investigation. 

Measuring  the  growth-rate  of  Plants. — E.  Askenasy  meas- 
ures with  a  micrometer  the  advance  of  the  growing  point  of  a  root 
or  branch  in  a  glass  tube  in  the  Held  of  the  microscope.  The  stem 
is  fixed  by  cork  or  other  means  at  one  end  of  the  tube,  and  the 
conditions  of  light,  temperature  and  moisture  are  easily  regulated. 

A  Revolving  Amplifier. — Mr.  John  Emery  exhibited,  at  the 
Royal  Microscopical  Society,  a  series  of  amplifiers,  plano-concave 
lenses  of  different  foci,  arranged  in  a  metallic  disk  which  revolves 
80  as  to  bring  any  desired  lens  within  the  body  of  the  microscope. 

Quieting  Frogs. — At  the  ^ledical  Microscopical  Society,  Dr. 
Bruce  stated  that  a  frog  might  be  quieted,  for  experiment  oh  the 
circulation,  etc.,  by  holding  for  a  few  minutes  in  the  hand,  as  well 
as  by  the  usual  plan  of  immersing  in  warm  water. 

NOTES. 

Lt.  G.  W.  Wheeler's  Expedition,  for  the  Survey  of  the  Territo- 
ries west  of  till?  100th  meridian,  has  lately  returned  to  Washington 
to  elaborate  the  results  of  tin*  last  season's  work  in  the  field.  A 
very  extensive  ground  in  Colorado,  Utah,  New  Mexico  and  Ari- 
zona was  thoroughly  gone  over,  and  large  collections  were  made 
by  the  naturalists  of  the  expeclition  in  all  departments  of  zoology, 
as  well  as  iu  botany  and  geology.  The  suite  of  birds  is  particu- 
larly large  and  valuable,  embracing  many  rarities  and  desiderata. 
Too  much  credit  cannot  l)e  giA^en  to  Mr.  II.  W.  Ilensliaw  for  his 
indefatigable  exertions  in  this  department.  His  skins  are  in  ad- 
mirable preservation,  and  form  one  of  the  most  valuable  lots  ever 
brought  from  the  West.  The  birds  and  mammals  will  be  elabo- 
rated by  Mr.  Ilensliaw,  in  connection  with  Dr.  II.  C.  Yarrow,  a 
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well-known  and  accomplished  naturalist.  The  collection  of  rep- 
tiles, llshes  and  insects  is  large ;  these  objects  will  severally  be 
placed  in  the  hands  of  the  most  competent  specialists  for  elabora- 
tion. Among  the  Orthoptera^  it  may  be  observed,  many  of  Ilald- 
emann's  little  known  or  lost  si)ecies  are  recovered.  There  is  a 
valuable  collection  of  crania,  implements  and  other  ethnological 
material.  The  field  work  in  Natuial  History  of  1«73  was  accom- 
plished by  Mr.  Uenshaw,  with  Dr.  Kothrock,  the  talented  yoiiDg 
botanist,  Dr.  Newberry,  Jr.,  and  Dr.  Loew.  Next  season,  the 
same  department  will  be  placed  entirely  in  the  charge  of  Dr. 
Yarrow,  who  will  be  assisted  by  Dr.  iJothrock,  Mr.  Uenshaw  and 
others.  AVe  shall  look  for  still  more  interesting  results  under 
this  excellent  arrangement.  We  learn  that  seven  volumes  show- 
ing the  progress  of  the  work  thus  far,  and  l>enutifully  ilhistrated, 
are  now  being  arranged  for  the  printer.  Every  naturalist  will 
join  us  in  hoping  that  the  good  work  nun^  l)e  successful!}*  prose- 
cuted, and  in  trusting  that  tiie  appropria'tions  necessary  to  this 
end  may  be  made  by  Congress. 

Thk  annual  social  meeting  of  the  Troy  Scientilic  Association 
was  held  Jan.  rJtii,  at  the  residence  of  Dr.  Ward,  on  Fourth 
street.  Notwithstanding  the  inclemeney  of  the  weather  the  attend- 
ance was  good,  nearly  one  hundred  being  present,  and  iudf  of  that 
nuniber  ladies.  Among  the  gentlemen  presiMit  were  noticed  Rev. 
Dr.  Robinson,  Rev.  Dr.  Irvin,  Rev.  !Mr.  Ilervoy,  Rev.  Mr.  Young, 
and  many  otiier  leading  citizens.  After  a  tnlk  of  about  two  hours, 
the  election  of  ollicers  for  the  en^^tiing  year  was  jiroeeeded  with. 
Prof.  Beattie  read  the  report  of  the  committee  on  nominations, 
which  recommended  the  election  of  the  following  gentlemen : 
Tresident,  Dr.  R.  IT.  Ward;  First  Vice  President,  Rev.  A.  B. 
Hervey ;  second  do.,  Rev.  Wm.  Irvin;  Corresponding  Secretary, 
F.  II.  Stevens ;  Recording  Secretary,  Prof.  A.  E.  Bower ;  Treas- 
urer, Prof.  David  Beattie.  On  motion  the  re[)ort  was  accepted 
and  the  parties  above  named  duly  elected.  The  following  [)erson8 
were  elected  members  of  the  Association ;  resident  members, 
Francis  O.  Dorr,  of  Troy,  and  Albert  E.  Powers,  of  Lansingburg ; 
corresponding  member,  John  Jones,  of  Rensselaerville,  N.  Y. 
After  the  election  and  other  formal  business  had  been  transacted 
the  company  repaired  to  the  ilining  room,  and  were  hospitably  en- 
tertained. 
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The  Rev.  John  Bachman  of  Charleston,  S.  C,  died  on  Fob.  25th, 
at  the  venerable  age  of  85.  This  eminent  naturalist  and  theolo- 
gian was  a  native  of  New  York,  having  been  born  in  Dutchess 
county,  Feb.  4,  171)0.  lie  joined  tljD  ministry  of  the  Lutheran 
Church  in  1813,  and  in  181^)  became  pastor  of  the  German  Church 
of  that  denomination  in  Charleston,  S.  C,  retaining  that  office 
until  his  death.  He  was  an  associate  of  Audubon,  whom  he  as- 
sisted in  the  preparation  of  his  great  work  on  Ornithology,  and 
was  the  principal  author  of  the  three  volumes  on  the  quadrupeds  . 
of  North  America,  illustrated  by  that  groat  naturalist  and  his 
sons.  Bachman  also  published  other  works  and  about  lifteen 
minor  papers,  all  evincing  unusual  powers  of  observation,  es- 
pecially those  on  change*  of  color  in  birds,  on  the  migration  of 
birds,  on  the  mode  of  reproduction  of  the  opossum,  and  several 
anthropological  papers. 

The  Legislature  of  Kentucky  have  appropriated  818,500,  annu- 
ally, for  two  years,  for  a  new  geological  survey  of  the  state.  I'rof. 
N.  S.  Shaler  is  appointed  state  geologist. 

Is  not  the  time  coming  for  a  careful  geological  and  zoological 
survey  of  the  state  of  Massachusetts?  AVhile  surveys  are  going 
on  or  have  recently  been  completed  in  so  many  other  states,  it  is 
not  particularly  to  tlie  credit  of  this  state  that  a  thorough  survey 
of  its  geological  and  biological  riches  has  not  been  instituted. 
It  is  now  over  thirty  years  since  the  original  incomplete  survey  of 
the  state  was  made.  Since  then  physical  science  has  changed  so 
much  that  the  work  done  then  needs  to  be  reviewed  and  greatly 
extended. 

The  enterprising  city  of  Watcrbury  is  to  be  congratulated  on 
the  possession  of  a  score  or  more  of  gcntlenien,  associated  as  the 
Waterbury  Scientific  Society,  who  have  been  endeavoring  for  sev- 
eral years,  by  popular  lectures  and  other  means,  to  attract  the 
more  intelligent  of  their  fellow-citizens  to  the  improvement  and 
development  of  their  minds  by  the  beginnings  of  scientiHc  re- 
search. It  is  not  often  that  any  except  a  college  town  has  so 
many  men  who  are  earnest  students  in  special  fields  of  knowledge, 
and  who  have  made  so  much  attainment  in  their  specialties. — 
Hartford  Conraut. 

A  MiCROSconcAL  Society  has  been  formed  at  Louisville,  Ken- 
tucky, which  meets  the  tirst  and  third  Thursdays  of  each  month. 
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The  following  are  tlie  names  of  the  officers  for  the  ensuing  year : 
President,  J.  Lawrence  Smith ;  Vice  Presidents,  Noble  Butler, 
Chas.  F.  Carpenter ;  Treasurer,  C.  T.  F.  Allen  ;  Cor.  Sec'}',  K.  S. 
Crosier;  Secretary,  John  Williamson;  Executive  Committee, 
Thos.  E.  Jenkins,  James  Knapp,  W.  T.  Beach,  E.  H.  Palmer, 
R.  C.  (iwathmey. 

The  Maryland  Academy  of  Sciences  have  recently  built  a  new 
hall  for  a  museum  30X70  feet,  by  20  feet  high.  J I  i«  proposetl  to 
arrange  in  it  a  biological  collection  of  the  objects  chiefl}*  repre- 
sentative of  the  regions  of  which  Maryland  forms  a  part. 

EXCHANGES. 

Slides  of  Diatoms  arranged  in  groiipu.  ofl'ered  for  r>ther  mounted  microAoopio 
Hpeciuien.-'.-— W.  W.  liiMiit.  (ireene.  IJullcrCo.,  Iowa. 

W.  M.  Wii.SDN  would  like  to  coiTC.-pond  with  two  or  three  young  hot.-tuir^t^  for  the 
purpose  of  exchanging  liocky  Mouuiain  .'>pe<nnu'n'n  for  ca>teni  Kpe<'ieK  of  jilantH. 

BOOKS   RECEIVED. 

Tidd*krift  for  Populart  Frem^tiUiiujer  af  yaturridtnfkabcn.  8vo,  Vol.  v.  l*art  1.  Copca- 
bai((  n.  ls7l 

I'roit'cdintjf  Philadflphin  Arailemt/  vf  yntural  Sco'tiarn.    hro,  slg.  27,  Is7:?. 

Solicf  ff'yetr  Kquinf  JJa  mum  Is  fro  in  the  Tertiary  Fortiialion.  Ily  <>.  ('.  Mirsli.  KecelTMl 
Ft*l).  '2\  1>74.    hvo,  pp.  12.    ( From  Am.  .Jour.  ^cl.  and  Arts,  Vol.  vll.  Match.  Is74.) 

Heporls  on  the  (itoluOful  Sumy  uf  //it'  Stnlf  of  MUnouri.  lH.V»-l>71.  8vo,  pp.  323.  With 
maps.  Viatcs  and  wo<h1cuIs.    .leflVrj'nii  { 'ity,  1^7-t. 

(irolotticnl  .Surrf.y  uf  Missouri.  Pn-limin'try  tlfport  on  the  Iron  Oresawi  C"a1  Fiehts/rom  tkt 
Fiftd  HV/Am/  isl-J."    .•»vt),  pp.  r,-w.    l!>()inu.strall«»n.->  111  the  ti.'Xtand  an  utia-.    N«'W  York,  ItfiS. 

/•JntomohHfifc/ie  Ztitnwf.    flahrgaiiif  ;>4.    .SIftilii.  Isli. 

linUt'tin  Sfvtrurolo-ti<iti>;  Afvmuel  tit!  rttb^^t'i  ratoirf  de  T  I'ntn  r.*ile  il" Cp<al.  4to,  V<d.  Iv.  Sot, 
1  -  IJ.  DfO.  I.S71  -  No\*.  In72.     Vol.  v,  Nos.  1  - iJ,  Dtc.  1«72 -  Maiy  ls7.J.     I'|)^ail. 

Sora  A'tfi  liC'juv  Soriviatts  /irii-ntarufii  Citsa'ic/i.*i.*.  4;o.  M*rU'b  H,  V«d.  vlll,  Pari  2,  7  platet. 
U|»sal,  1^7.;. 

Mtrinuiref  lif  la  Ht'Cifle  de  J'hyjd'jue  ft  d'  lli^toirv  jValurelfe  dc  Ctmre.  4t<». Tomt*  xxlll, Part  I, 
riale^s-lo.    (it'iuvf,  1>7.;. 

Iterlnier  Knttnnolotjisrher  XriUchrift.    ^vo.  .lahrffiiiiK  17.     IMs.  1  and  2.     iW-rlln,  li<73. 

Tran*ai(iun*  of  the  Imperial  Jtot'iniral  Oardcn  of  i>t.  i'vttrfl'unj.  t«v«>,  Touu:  ii.  Part2.  St. 
^^•l<.•r^bll^;r.  \<-'>. 

Vierttrr  He.rirhf  dt'r  Xul"rtri.<-,  nM-hafifU  CtM-UtchaU  :u  Chnnttitz.  t<yo.  .Ian.  1,  l>71-r>CC.81, 
1ST2.    ChHiiiltz,  l«7:{. 
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THE    NATURAL   HISTORY   OF  A    POLYMORPHIC 
BUITEHFLY,* 

ST  fliJUUEL    H.   8CUDBEE, 


This  butterfly  (Iphidides  Ajax)  occurs  eaat  of  the  great  plainSi 
in  Hie  Carolinian  and  the  aoutbern  half  of  the  AUeghaniau  fauna; 
it  extends  north  almost  to  the  annual  isotherm  of  50",  even  passing 
thai  line  iu  the  region  of  the  great  lakes,  so  as  to  include  soutiiem 
Hichigan  and  the  whole  of  Ohio,  bat»  apparently,  not  following 
the  upward  curve  of  the  isotherm  beyond  the  Mississippi.  In  the 
south  it  reaches  the  gulf  coast,  but  how  far  it  extends  down  the 
Florida  peninsula  is  undetermined ;  its  western  extension  fa 
unkuowQ  ;  it  has  been  reported  neither  from  Texas  nor  Arkansas, 
although  it  is  common  in  Missouri  (Riley).  Prof.  Parker  states 
that  it  occurs  on  the  Mississippi  at  least  as  far  north  as  Rock 
Island,  lll.»  and  that  ho  has  taken  a  few  specimens  at  Keokuk  and 
Davenport,  Iowa,  although  none  at  GrinnelL  It  occurs  in  southern 
Michigan  (Mus.  Mich.  Univ.,  Andrews)  and  in  many  localities  in 
Ohio,  such  as  Cleveland — '*not  uucomujon"(K**'tland) ;  **  common 
where  papaw  bushes  are"  (Kirkpatrlck) ;  Columbus,  *♦  still  more 
abundant**  than  at  Cleveland  (Kirtland)  ;  Rockport,  Poland  and 
Hudson  (Kirtland)  aud  Eastern  Ohio  (Foster) ;  a  single  specimen 
has  been  reported  from  Komoka,  Ontario,  Canada  (Saunders),    In 

*  Tlil«  etrticlD  ib  ttti  extmct  from  the  chapter  ui>o&  PttptHo  Jjnx  in  Mr.  Bcinldor'^forUi* 
eOmUtic  wtfrk  npoo  the  Buttcrflio-»  of  Sew  EuglaDd  and  Uie  niljoiulaig  regions;  ihlt  wUl 
Moofint  for  Uie  fonn  In  which  ii  U  h^ro  prc^eDlcil*  — Ei>a.  Nat. 

Kiit*<rr<1,  acoortlltiK  to  Act  of  Conirre«s,  In  the  jcar  ]8T4«  by  the  FS.A40DT  AcaoemT  OF 
tl^icjtci^  tu  the  Omce  of  the  Llbr&rliU)  af  Cotigre»ft«  ml  WuliiDftou. 
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Maryland  (Uliler)  it  is  **rare"  and  about  Philadelphia  (Blake)  it 
19  not  common.  Finally,  one  specimen  has  been  taken  near 
Brooklyn,  N.  Y.  (Graef/tfe  Akhurst). 

As  in  some  other  dimorphic  species,  however,  the  distribution 
of  the  several  varieties  does  not  seem  to  be  coextensive  wiUi  Ibat 
of  the  8[>ccies.  Unfortunately,  our  information  here  is  very 
meagre,  since  the  polymorphism  of  the  Insect  has  only  recently 
been  proved*  It  is,  however,  certain  that  the  numerical  super!* 
ority  of  the  variety  Marcellus  over  Walshii  and  Telamouidea  Is 
fur  greater  in  the  north  than  in  the  south ;  indeed,  near  tht 
northern  limit  of  the  insect's  range,  Walshii  and  Telamonidea  are 
hardly  koown,  and  in  extreme  northern  localities  where  only  a  few 
specimens  have  been  recorded,  these  have  always  been  Mareelhit. 

The  caterpillar,  according  to  numerous  authorities,  feeds  upon 
the  papaw  (Aaimina  triloba  Dunal)  and,  according  to  Dr.  Chapman, 
npon  other  species  of  the  same  genus  such  ^9  A.  parviflora  Dunalf 
A,  gramUjlora  Dunal,  and  ^4.  pygniwa  Dunal,  Doisdnval  arid  Le 
Conte  also  state  that  it  feeds  upon  the  latter  and  upon  A*  palv^ 
tri8, — plants  belonging  to  the  Anonaceae  or  custard-apple  family* 

Some  of  the  caterpillars,  as  shown  by  Mr,  Edwards'  observations, 
attain  their  full  growth  in  twelve  days,  although  others,  especially 
the  produce  of  the  form  Walshii,  require  nearly  a  month.  They 
do  not  draw  tiie  leaves  of  the  plant  together  like  the  lai-vmof  the 
genera  represented  by  Troilus  and  Glaucns.  They  are  to  be  found 
in  every  stage  **  resting  on  the  surfaces  of  the  leaves,  and  one  would 
suppose  they  must  be  nearly  extenninatetl  by  birds.  But  like  alt 
Fapilio  larvai  they  emit  from  the  head  [Orst  thoracic  segment],  at 
the  same  time  that  they  project  a  Y-shaped  tentacle^  a  peculiarly 
acrid  and  sickening  odor,  which  must  effectually  protect  them."* 
In  a  letter,  Mr.  Edwards  adds  that  he  does  **not  believe  a  starving 
bird  would  touch  one,  the  stench  being  so  strong  as  nearly  ta 
tnrn  one's  Btonmch/* 

Science  is  deeply  indebted  to  Mr.  E<1  wards,  for  the  thorongb 
manner  in  which  he  has  worked  out  the  history  of  this  butterfly 
by  careful  studies  in  the  field  and  immmernble  experiments.  TUis 
author  has  not  only  iudinputably  established  the  identity  of  two 
forms  previously  described  as  distinct  species  (though  often  pris 
snmed  to  be  identical),  but  has  proved  the  existence  of  a  third  |ier- 


•  Kdwardi,  Biitterftlei  X.  AiuerlcA,  part  fx. 
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rnnru  iT  T  rm  and  has  Admirably  traced  the  relations  of  each  form 
to  1  .4.     The  ftccount  driven  !>clow  is  almost  entirel}-  based 

on  liiB  observations, 

No  liiytories  of  butterflies  arc  oi  nceper  interest  Umn  those  of 
polymorphic  species,  whether  considered  in  themselves  alone  or 
in  the  light  they  are  destined  to  throw  upon  the  origin  of  species 
and  races,  problems  whicb  demaod  tbe  profoundest  thougbt  and 
most  conscientious  investigation ;  and  since  this  species  is  poly- 
morphic lu  a  larger  sense  than  any  other  American  butterfly  is 
known  to  be,  our  interest  is  greatly  enhanced. 

As  hinted  above,  Ajax  appears  under  three  difl*erent  forms  — 
Walshii,  Telamonides  and  Marcelliis,  the  polymorphism  affecting 
both  sexes  equall3\  These  forms  are  shown  by  Mr.  Edwards  to 
produce  one  another  in  a  complicated  manner,  but  in  general  tbe 
imago  exhibits  what  has  been  tennoii  seasonal  polymorphism; 
Unit  is,  a  series  of  individuals  adhering,  in  all  their  variations,  to 
several  distinct  types,  each  type  appearing  at  a  ditferent  season 

t  '  from  the  others  ;  thus  Walshii  is  the  early  spring  type, 

h  !  :  *'3  the  late  spring,  and  Murcellns  tbe  summer  and  autumn 
type.  Nearly  all  the  butterflies  which,  in  West  Virginia,  emerge 
from  the  chrysalis  before  the  middle  of  April  are  Walshii ;  between 
that  and  the  end  of  May,  Telamonides;  after  this,  Marcellus. 
Tlie  first  two,  however,  do  not  appear  properly  to  represent  distinct 
rfjt;  and  this  point  (to  which  Mr.  Edwards  has  failed  to  draw 
ial  attention)  is  one  of  the  most  extraordinary  features  in  tbe 
history  of  the  insect;  for  Telamonides,  judging  from  his  recorded 
observations,  is  not  the  direct  conseasoual  produce  of  Walshii, 
but  both  are  solely  made  up  of  butterflies  which  have  wintered  as 
chrysalides,  those  which  disclose  their  inmates  earliest  producing 
Walshii,  the  otfjers,  Telamonides ;  while  all  butterflies  produce*! 
flrooi  eggs  of  the  same  season  ^ — ^aud  there  are  several  successive 
broods — belong  to  Marcellus,  Thus,  besides  the  true  seasonal 
dimorphism  which  distinguishes  the  butterflies  produced  from  eggs 
of  the  same  season  from  those  derived  from  egg^  of  the  previous 
season,  we  have  a  secondary  seasonal  dimorphism,  iis  it  may  well 
be  called,  s<*nr»i  ••Hmr  tlu'  failuM  fiinn  thi'  \n\('V  \)vcH]ucf*  itf  wiritt'iing 

cbrysalldch 

Mr.  IvUviu'd^i  \kti6  aUo  proved  by  his  experiments  that  a  jiorlion 
of  every  brood  of  chrj'salides,  instead  of  disclosiiig  the  imago  at 
the  end  of  the  ordinary  time,  retain  it,  occasionally  until  the  ap- 
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pcarance  of  a  subsequent  brood,  but  usually  until  the  next  F(*r"ns 
The  spring  brood  (Walshii-TelamonideB)  is  tborefore  by  no  iii»?;ma 
wbolly  produced  from  chrysalides  of  the  final  brood  of  Marcellut, 
but  In  large  measure  from  those  of  nil  the  earlier  bromis,  even  la* 
eluding  the  earliest  Wabhii ;  the  proportion  of  chrysalides  urtildl 
continue  until  spring  increases  as  the  season  advances,  Mr.  EdwardaE* 
statements  showing  that  of  those  produced  from  eggs  laid  m  Aprils 
more  than  ten  per  cent,  pa^s  over,  those  from  eggs  laid  May  1-25 
about  thirty-five  per  cent,,  from  tliat  time  until  the  end  of  Jum 
from  fift}'  to  stxt}^  per  cent,  and  from  those  hud  in  July  about  sev- 
enty per  cent.  Walshti  and  Telamonides,  then^  produce  Marc^Uiis 
the  same  season,  or  either  WaUhii  or  Telamonides  in  the  spring; 
Harcellus  produces  itself  tlie  same  season,  or  one  of  the  otbert 
in  the  spring ;  but  neither  Walshii  nor  Telamonides  is  produced 
the  same  season  by  any  of  the  vaiieties.* 

We  will  now  consider  the  life-history  of  Ajax*  The  insect  is 
multibrooded  and  winters  aa  a  chrysalis.  The  oarlieat  variety, 
Walshii,  **  appears  in  the  Kanawha  valley  (W.  Vu.)»  from  the  I5tli 
to  20th  of  March,  by  which  time  the  peach  trees  are  usQftily  In 
blossom.  On  these  the  females  may  certainly  be  foundi  and  a 
little  later,  on  the  apple  and  in  great  numbers  on  the  wild  plum. 
The  males  appear  a  few  days  earlier  [than  the  females]  and  are  to 
be  seen  by  the  water-side  or  upon  the  road,  but  rarely  upon  flowcM, 
The  larvoe  feed  on  the  papaw%  and  as  this  is  one  of  the  latest 
of  our  trees  to  put  forth  its  leaves,  the  butterflies  are  out  at  leaKt 
from  two  to  three  weeks,  before  the  young  shoots  of  the  food  [ilunt 
are  visible.  But  no  sooner  do  these  appear  than  the  fcmafes 
hasten  to  de|X)9it  their  eggs/'f    1^^*is  is  early  in  April  and  they 


•Tb«  recorOetl  cireptltjus  to  tlil*  rule  (which  lerfe  only  to  «ti<>ngtben  ii)  Are  th«  M- 
towing:  a  TelamoDidcB  wtkn  onptured  September  13th,  amt  n  Miiroi>llu«  April  llUi;  Uis 
other  exceptions  ocoiirred  in  tho  coni>o  of  Mt.  EUwArtIti*  expeiitnent*.  Tliij  Inttdifr 
igoble  wi*rkt»r  hn»  triicecl  the  history  of  morn  Umn  two  huDdreU  ImlivUluiit*  fVwqi  i^^ 
to  butterfly,  and  of  these  only  two  Aid  not  foUow  the  ueunl  coun<e^  lhc«tt  two  beloDte>l 

to  n  t^r      '  :       '        •  • 'ml  b>  Wabhii  iMJiore  ihi?  mi^ldle  of  Apr!^  li- 

Vi*lu  \lUmn  the fiiinie year;  njl  (encepting  n  |  d  ' 

M&rtui--.  .   -  lfcton4  0th;  flay-elghtchryiiii|i«Jf«  j.ro'i  !- 

lai«»  ono  WrUahU  nnii  fine  TtUnmontr)e§;  no  thu>t  the  milUAry  Bpeeiuicn  vi  t 

Cat  out  of  »cA«on,  for  Mr.  Etlwarild>  expro«6]y  ftiiy^:  "About  the  Uritt  oT  J  ' 

dU^fprjtrti**  wbikf  the  oite  Apeciiucti  of  TftmmmltteM  w»h  certainly  luu 
OflUid;  &t}d  In  any  riAe«  Wal%hll  ''honid  produce  Ddtlier  WiU»hll  iiorlV).  .;« 

#Am«r  iidaaou.    U  must  bo  rouieittbeftnt  tliAl  ntmllAr  lnatJUicci»  of  untUncly  e«.iu«4utj  m% 
by  no  menn<»  very  uncommion  timori^butt(trflieii» 

f  Edw&rda,  llotterfllca  of  N.  A.idci1cil.    Uu1e»ft  otlierwJ*6  i»tAtcdi  nU  UMi«6  ] 
ar«  btM»ed  upou  Mr.  Edvrimla'  obttervaUoiii  lo  W*  VirgbaU* 
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ec«Jtintic  to  \i\y  them  until  as  late  as  Miiy  28cl ;  the  eggs  hatch  in 
firom  seven  to  eight  ihvys  and  the  caterpillars  are  from  twenty- two 
to  twenty-nine  days  in  attaining  their  growth, 

Telamonides,  which,  as  stated  above,  ia  only  a  later  variety  of 
the  same  brood,  ^'  b(*gins  to  fly  Borae  weeks  after  Walshii»  and  both 
farins  ....  are  for  a  time  common.**  Telamonides  evidently 
lays  its  egga  very  soon,  for  "^on  dissecting  the  alxlomen  of  a  newly 
emerged  female,  the  eggs  are  found  to  be  fully  formed  though  not 
ftill^sized.  1  conclude  that  they  mature  with  great  rapidity  because 
fertile  eggs  are  laid  by  apparently  fresh  and  uninjured  females/' 
Mr,  Edwards  records  e^gs  laid  from  May  11th  to  June  2d  ;  these 
are  hatched  much  more  rapidly  than  those  of  Walshii  (although 
the}^  are  not  always  laid  later  in  the  season),  namely,  in  from  four 
to  five  days  ;  the  caterpillars,  too,  mature  more  quickly,  attaining 
tUelr  growth  in  from  fifteen  to  eighteen  days,  thus  often  overtaking 
their  tanlier  predecessors-  *' About  the  first  of  June  Walshii 
[Imago]  disappears,  and  before  the  end  of  the  month  Telamonides 
abo.**  ^ 

Still  farther  south,  it  is  evident  that  the  apparition  of  the  butter- 
flies is  advanced  ;  for  in  Georgia,  Abbot  records  Walshii  as  emerg- 
ing from  the  chrysalis  March  2d,  and  Dr*  Chapman  took  it  in 
northern  Florida,  in  the  latter  half  of  February,  18C8  and  18G9  ; 
late  in  March  he  also  records  the  species  as  ^* numerous,'*  so  we 
may  perhaps  fairly  surmise  that  Telamonides  appears  at  this  time, 

**  About  the  first  of  June,  Marcellus  begins  to  appear  and  shortly 
is  out  in  great  numbers,  continuing  to  be  abundant  till  last  of 
October/*  The  broods  overlap  each  other  so  as  to  be  distinguished 
with  diOlculty,  but  it  appears  that,  besides  the  brood  of  Walshii- 
Tdamonides  already  mentioned,  there  are  at  least  three  successive 
broods  of  Marcellus.*  The  lar^^fc  of  Telamonides,  as  we  have 
seen,  often  overtake  the  later  larva?  of  WaUhii  —  the  earlier  larvie 
are  by  this  time  (the  middle  of  May)  in  chrysaliB  and  continue 
fourteen  da3's  ;  the  first  brood  of  Marcellus  from  these  chrysalides, 
and  tvom  those  of  Telamonides,  continues  to  emerge  until  at  least 
the  nintb  of  July,  or  for  more  than  five  weeks.!    The  chrysalides 

•  Mr.  E'lwanlH*  Ijtnguaffe  on  tbl»  pojiit  f*ocm«  a  llttio  Tiiguo;  hoftiiye  i  **  n<r»i(h'Ni  the 
flrtUmKHl  from  Wnlrihli,  or  TchinionttlcM,  thcro  are  lliroc  siicccMire  liroiuU  t>t  M«r* 
ecUu^,  nu\\  tlie  liirvn  of  the  fourth  give  chryenUden  tlinC  go  over  the  wftit«r,  thni 
tntiklng  rtvo  UroofU  jwryear/* 

f  Sp<^aklng  of  n  hruml  of  InrvtK  ft-otn  eggsof  WhImIiIK  fCrtre^l  Id  1871.  Mr.  KdwnnU 
iiaxs  ihni  whit«  Ujo  ma»%  of  th«  chrysalides  (nU  t>f  Hhkh  su(»|iendet)  wlilito  n  vrerk  uf 
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flrom  l&rvoB  of  Telamonides  bang  from  eleven  to  fourteen  dttyji,  and 
tbe  lime  for  the  cotnpletion  of  their  entire  cycle  is  only  from  lliiriy 
to  tfitrty-fteveii  days,  which  ia  seldom  exceeded  by  Marcullaa 
(twenty-seven  to  thirty -eight  da^'s),  althougb  much  quicker  tlimxi 
the  period  of  Wulshii  (forty-three  to  fifty-one  days). 

The  female  of  the  first  brood  of  Marcellus  commences  to  l&j(^gg9 
—  which,  like  those  of  Telamonided^  hatch  in  four  or  five  days — ftt 
the  very  beginning  of  June,  an<l  bulterllles  producetl  from  lliem^ « 
i.  e.  the  second  brood  of  Marcellus,  arc  upon  the  wing  iforly  ttf 
July — not  only  before  the  butterflies  of  the  previous  brood 
have  disappeared,  but  even  before  id  I  the  chrysalides  from  eggs  of 
Telainonides  have  eclosed  their  butterflirs;  the  attempt  to  trace 
the  sequence  of  the  broods  is,  therefore,  almost  hopelr>*«l y  bcwil- 
dering ;  but  it  seems  probable  that  the  second  brooil  of  Marcellus 
(the  third  of  Ajax)  appears  in  abundance  early  in  Jdly  t  H  ii| 
perhaps,  in  speaking  of  the  first  brood  of  Marcellus  in  Alabama, 
that  Gosse  says  they  are  ^*  nearly  all  gone  July  1st/*  These  tanrfl! 
attain  their  growth  in  from  twelve  to  nmeteen  days,  and  bmig  li 
chrysalides  from  eleven  to  fourteen,  and  it  is  therefore  im|kOMi- 
ble  Uiat  there  should  not  be  a  third  brood  of  M:lr(H^llus;  thai  a 
fourth  brood  is  even  at  times  possible  would  appear  iVom  tbe  fluH 
that  the  insects  continue  to  change  from  one  stage  to  another 
without  any  apparent  regard  to  the  approach  of  winter,  whieli 
overtakes  many  in  conditions  under  which  they  are  obliged  to 
succumb;  thus  Mr.  Riley  writes  from  Missouri:  **I  have  found 
eggs  and  I arvje  two-thirds  grown,  as  late  as  the  middle  of  OctobiJr, 
when  the  leaves  were  almost  ail  full  en  ;  the  parent  ought  to  know 
better  if  instinct  is  so  infallible.*'  Doubleday  remarks  that  on 
the  Ohio  the  species  was  very  numerous  after  the  tenth  of  Sep- 
tember;  if  this  is  an  indication  of  a  new  brood  in  Sepleinber^  and 
if  the  second  brood  of  Marcellus  appear  early  in  July  in  this  locatilj 
also,  then  the  butterflies  seen  by  Doubleday  must  have  been  s 
fourth  brood  of  Marcellus,  or  the  fifth  of  Ajaac*  I  do  not  think 
there  is  another  instance  on  record  of  a  five-brooded  butterfly. 

The  results  reached  by  Mr.  E<lwards  in  his  study  of  this  butter- 
fly have  recently  been  Uie  subject  of  some  curious  eomments  by 


€acti  other)  ecloBed  Jh<*  btjtti'rflltrs  betircou  Juno  l«t  mul  »;it 
three  weoks  aaer  it*  pf^rlod,  cnm»^  litiothop  V  Mnrcclliirt  uDti 
Hth  of  Jnlf;'^  but  even  ihG  latter  dnto  in  only  ihref>  iljiyn  aIL^  .  . 
brood  (from  egg«  of  Tel»itiotil(le»  however)*  vrhloh  wure  but  thiJtjr- 
to  butUuHj. 
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Mr.  Metdola  of  England,  in  a  paper  upon  the  ^^  amount  of  sub* 
Btance  waste  undergone  by  insects  in  the  pupal  state."* 

This  writer  thinks  he  has  shown  that  the  comparative  size  of  the 
three  forms  of  Ajax  is  exactly  opposite  to  what  we  should  expect. 
In  his  preliminary  general  remarks,  it  is  presumed  a  priori  that  m 
there  \fi  in  all  inseetg  gain  of  matter  in  the  larval  state,  and  losa 
during  the  puj)al,  the  size  of  an  individual  of  any  given  species 
**  voiild  he^  cirtcris  paribus^  inversely  proportional  to  the  ratio  of 
the  pupal  to  the  larval  period,  or  directly  propoitional  to  the  ratio 
of  the  larval  to  the  pupal  period/* 

lie  attempts  to  t^jst  this  theory  by  tabulating  the  statements  of 
Mr.  Edwards  concerning  the  duration  of  the  stages  in  th^  dttler* 
ent  forms  of  Ajar,  and  he  finds  that  there  is  *^a  relationship  but 
exactly  the  reverse  of  that  which  would  be  anticipated  from  the 
conclusions  previously  set  forth/* 

Wulshii,  Telamonides  and  Marcelhis,  as  we  have  seen,  succeed 
each  other  in  season  ;  they  also  increase  regularly  in  size  in  the  same 
IM^er*  The  following  table  represents  the  duration  of  the  several 
itages  and  ia  taken  by  Mr.  Meldola  from  Mr,  Edwards'  work. 


ITAXB  or  TAAISTT. 

Koa. 

LARTA. 

dlRTSAUl. 

TOTAt* 

Walshii  .  •  . 
Telamonides 
Marcel  1  us  .  • 

7-8  days 
4-5    *' 
4-5    ^^ 

22-29  days 
15-18      '* 

12-19      *' 

14  days 
11-14      ** 

11-11      ''     1 

43-51  days 
30-37    ^» 
27-38    '^ 

The  nesrt  table  is  Mr,  Mcldola's  attempted  tabulation  of  the 
facts,  by  which  he  comes  to  the  above  conelusioD. 


XAxa  ov  vAttunr. 


RATIO  O?  MKAN  I'CTALTO 
MKAN  I-AHVAl.  PEIUOD. 


B  ATIO  OF  MKA!C  LARVAL  TO 
mux  PUPAL  PSRlOn 


PANiK  ^. 


Walshii  .... 
Telamonides    . 

MRrcellus  .  .  •. 


m  =  0-757 
III  =  0-80G 


^^  =  1-821 
^:i  =z  1-240 


2*70 
3-00 
3-35 


*'  It  IB  here  secD/'  says  Mr.  Meldola,  ^Hhat  the  sue  of  the  vari- 
ety is  directly  instead  of  inversely  pr  i  d  to  the  ratio  of  the 
•  Atm.  Mag.  Kat.  Hist,, « v 
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pupal  to  the  larval  period,  hndviceversd/*  Dnfortnnatrt)'  fnr  Ihli 
conclusion  the  figures  giveu  by  Mr.  Edwards,  or  their  redaction  bj 
Mr.  Meldola,  refer  in  each  caae  to  the  progeny  of  Waleliii,  Tela* 
moutdes  and  Mareellus,  and  do  not  bear  upon  the  question  at  all. 
In  every  instance  given  in  the  tables,  the  progenj*  or  rcsultnni  la 
Marcellus.  By  Mr.  Meldola's  rule,  Walshii  and  Tclainomdeif 
being  the  proiluce  of  wintering  chrj^salidesT  should  be,  as  they  are, 
smaller  than  Blarcellus,  since  the  latter  is  always  the  reauU  of 
short-lived)  summering  chr^^salides  ;  unless,  however,  some  unknown 
factor  plays  a  part,  Telamonides  should  be  smaller  than  WaUhll, 
because  produced  later  in  the  season  from  wintoriup;  chrysalidct ; 
but  here  the  opposite  is  the  case. 

The  extreme  abundance  of  Ajax  i«  well  attej*te<i  by  Ivlwai-ds, 
when  he  says :  **at  certain  seasorjs  it  is  almost  impossible  ta  liuil 
a  young  plant  [of  papaw]  that  is  fk-ee  firom  ....  eggs  and  it  i« 
easy  to  collect  scores  of  them." 

**The  female  of  Ajax  may  frequently  be  seen  coursing  through 
the  papaw  trees  which  .....  cover  the  lower  hillsides,  or  hov* 
ering  alxjut  the  young  plants  that  spring  up  in  the  cultivated  fields, 
searching  for  leaves  on  which  to  deposit  her  eggs.  After  touching 
or  running  over  and  rejecting  several,  she  finds  one  suitable  to  her 
purpose.  I'hereupon  balancing  by  the  rapid  fluttering  of  her 
wings,  she  stands  for  an  instant  with  legs  stretched  at  full  lengthy 
perpendicular  to  the  body,  and  curving  down  the  abdomen  until 
it  touches  the  surface,  deposits  a  single  egg ;  then  flies  awa^*,  pres- 
ently to  alight  on  a  second  leaf  with  like  intent.  Sometimes  thiO 
^g  is  upon  the  stem,  and  occasionally  on  the  un<1er  side  of  the 
leaf,  but  almost  alwa^'s  it  is  upon  the  u|>per  side,  and  but 
one  egg  will  usually  be  found  on  the  same  loaf.  The  [)roceif«  oft 
laying  continues  for  several  successive  days."  (Edward)*). 

Doubleday,  si>eaking  in  particular  of  the  spring-brood  writes:* 
•*I  rarely  saw  it  alight  on  flowers.  Now  and  then  it  would  alighl 
on  flowers  q{  Anonu  gratifUJlora  .....  its  flight  low,  rapid  (not 
sailing  with  its  wings  expanded  as  P.  Thoas  and  others).  It  flics 
in  and  around  the  low  scattered  brush  wood,  by  the  sides  of  clear* 
ings,  old  deserted  cotton  fields,  and  similar  situations,  oft^n  re- 
turning to  the  same  spots  ;  in  fact  so  regular  did  the  round  seem  to 
be  taken,  that  I  have  often  waited  behind  a  bush  for  a  few  uiinuteit 
for  the  return  of  an  individual  I  had  seen  pass,  and  rarel}^  fatkd 

"  Aroana  Eatotnologicttr  I,  61«  i 


roLTnoRPHic  DurrERnT. 


265 


by  this  meAiis  to  capture  it.  It  is  a  shy  insect  and  darts  ont  of 
ita  course  at  the  least  motion.**  Speaking  of  the  autumn  brood, 
which  he  considers  a  distioet  species,  he  adds  (loc>  eif.)  i  ''its 
it  is  rather  more  graceful  than  that  of  P.  Ajax  [i%  e,  the  spnng 
»tl]  ;  it  sometimes  alights  in  the  muddy  places  by  the  roadsides 
wliere  little  streamlets  croas^  especially  during  the  heat  of  the 
day."  Kirtland,  too,  remarks:  "these  two  species  are  readily 
recognized  by  their  peculiar  mode  of  flight  ;**•  but  Edwards  makes 
DO  comment  upon  this  point. 

"Many  eggs,*'  says  Edwards,  "are  destroyed  by  insects  and 
spiders.  There  is  a  minute  scarlet  spider  scarcely  larger  than  the 
©gg  itself,  that  mounts  upon  it  and  from  a  puncture  extracts  the 
contents.  I  fre<7uently  met  the  shells  so  despoiled  before  I  dis- 
covere<l  the  cause,  and  have  since  observed  the  marauder  in  Its 
operations.  I  have  also  lost  in  a  single  night,  owing  as  I  sup* 
posed  to  crickets,  numbers  of  eggs  laid  in  confinement/'  Speak- 
ing of  the  caterpillar  he  says:  **I  have  .  .  .  se^n  spiders  feeding 
upon  them,  attacking  even  the  head,  and  they  have  other  enemies 
among  the  insects.  They  are  very  little  troubled  by  ichneumon 
flie:§  in  this  valley,  and  I  have  rarely  lost  a  chrysalis  from  that 
GttOfle.  Consequently  no  Papilio  is  so  abundant  here  throughout 
the  season.  I  And  on  breeding  them  that  a  considerable  percentage 
of  the  eggs  do  not  hatch,  and  that  more  or  less  of  the  larvjE  die 
at  every  moult,  as  well  as  in  the  effort  to  change  to  chrysalides. 
Multitudes  of  chrysalides  must  be  destroyed  in  the  winter  by  birds 
and  mice  as  they  are  but  imperfectly  concealed  under  stones  and 
roots,  or  even  among  the  stems  of  the  gi-asse^,  so  that  of  the  tens 
of  thousands  of  eggs  that  are  annually  deposited,  but  a  very 
small  proju^rtion  produce  butterflies."  The  caterpillar  is,  however, 
sometimes  attacked  by  Trogus  exesorius  Brullo,  the  imago  of  which 
escapes  from  the  chrysalis  by  cutting  a  circular  opening,  usually^ 
through  one  of  the  wings. 

Demlerata.  Although  so  carefully  studied  by  Mr.  Edwards,  there 
are  still  some  points  in  the  history  of  Ajax  which  require  inves- 
tigation. The  dii^lribution  of  the  insect  in  the  west  and  of  each 
form  throughout  its  natural  range  should  be  more  definitely  deter- 
mined. The  season  of  the  apparition  of  the  ditferent  varieties  in 
the  extreme  southern  states,  and  of  the  different  bromls  of  Mor- 
oellus  everywhere,  is  still  unknown  and  will  require  careful  study ; 

•  Trass.  Kt&lom.  Soo.  Lond,,  n.  8. 1,  ]851.  Proo.oi. 
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but  perhaps  tlie  most  irjLeresUiio:  anrl  fniiUul  irivesh^.v", m  will  be 
to  follow  still  furthor  the  line  of  Mr*  Edwanlis*  r\;  s  kiA,  ajiil 
study  the  proporlion  of  chrysalideii  of  each  brood  whicli  reUtn 
their  inrnatc^s  until  spring;  notiag  every  instance  of    *  tiaJ 

ret43ntion  of  the  chryjialis,  to  discovor  to  what  extent  pn  :  ar- 

cntly  destined  to  liibernate,  disclose  the  butterfly  the  same  seadon; 
and,  further,  to  <letermine  wliether  both  Walshii  and  Telamotiid^ 
are  iudifferently  [jroduoed  from  any  of  the  broods  of  the  previous 
year.  Mn  Mc"hlola*s  studies  would  lead  us  to  conjecture  tbat 
Walshii  19  generally  produced  J>om  the  later  broods  of  Marei^lloUt 
and  Tel araon ides  fton\  the  earlier  l^roods  of  the  same,  and  from 
Telamonidea  ami  Wulshii ;  but  Mr.  Edwards*  exi>eriiiient«  abow 
that  this*  is  not  invariably  the  case.  The  post  ares  of  the  butler* 
fly  have  not  been  described* 


TtlE  GAIIE  FALCONS   OF  NEW  ENGLAND* 
THE    SPARROW   HAWK, 


BT  DR.  IVILUAM  WOOD* 


Tins  beautiful  little  hawk  has  the  peculiar  markings  of  the  true 
falcon,  and  is  the  smallest  and  handsomest  of  the  family  Falcon- 
idcD.  It  is  found  all  over  the  continent,  and  is  said  to  be  the  mosl 
namerous  of  the  hawk  family.  While  this  no  doubt  U  llie  fact^ 
yet  in  New  England  it  is  not  common*  It  is  about  as  rare  lia  U>e 
pigeon  hawk,  but  not  ao  irregular  in  its  visitations*  I  Uavo  ro> 
eeived  only  ten  specimens  in  twenty  years.  Allen  in  \m  ornittio- 
logical  notes  on  the  birds  of  the  Great  Salt  Lake  Valley  wiyn, 
'*The  sparrow  hawk  was  by  far  the  most  numerous  of  the  F&lcoii* 
idre.  Tlurty  were  seen  in  the  air  at  one  time  near  the  moutli  of 
AVeber  Canon  engaged  in  the  capture  of  the  *  hateful*  grasHhopper, 
which  everywhere  filled  the  air  and  which  seemed  at  lliis  se«&oii 
to  form  the  principal  food  of  this  and  other  Ijirds."  In  the  aotiib* 
em  states  where  it  is  very  numerous  it  nmy  be  seen  about  the  abl 
fields,  orchards  and  garden s»  sitting  erect  on  a  fence,  stake,  nsuJ* 
lein  stalk,  or  a  dead  limb  of  a  tree,  watching  for  small  bird«,  mice* 
grasshoppers  or  beetles,  upon  which  it  ehielly  subsists,  seldom 
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ftltting  depredations  among  the  ywing  poultry.  When  lear- 
iu  stsind  it  usuiilly  flies  low  and  gwiftly,  ami  just  before 
reiicliing  its  intended  perch  rises  up  with  a  senucircular  8?reep, 
and  alights  with  ease^  iuatnotly  closing  its  wings  and  keeping  its 
balance  by  the  tnotiuu  of  its  tail,  not  using  its  wingB  lor  that  pur- 
pone,  as  do  most  hawks  when  nlighting.  They  become  very  much 
atL*iche<r  to  one  particular  spot  and  may  be  seen  for  weeks  and 
months  occupying  the  same  stump  or  stake.     Their  flight  is  usa- 

[ally  short  and  irregular;  sometimes  hovering  for  a  short  time 
with  suspended  wings^  reconnoitring  for  prey,  and  then  Hying  off 
to  nnother  place  to  renew  the  same  manceuvre.     They  are  easily 

I  domcstieiitcd.  Audubon  relates  an  instance  of  bis  taking  a  young 
bird  and  providing  it  with  food  until  able  to  hunt  for  himself, 
when  he  let  him  go.     *'Thi8  proved,"  says  Audubon,  *'a  gratifica- 

I  tton  to  both  of  us.     It  soon  hunted  for  grasshoppers  and  other  in- 

B,  and  returning  from  my  walks,  I  now  and  then  threw  up  a 

bird  high  in  the  air  which  it  never  failed  to  perceive  from  its 

[aland,  and  towards  which  it  launched  with  such  quickBCsa  as 
ftctimes  to  cati;h  it  before  it  fell  to  the  ground.  To  the  last  he 
linucd  kind  to  me,  and  never  failed  to  return  at  night  to  his 

'  faTorite  roost  behind  the  window  shutter.  His  courageous  dtspo* 
sition  ofteu  amused  the  family,  as  be  would  sail  off  ft*om  his  perch 
and  fall  on  the  back  of  a  tame  duck  which,  setting  up  a  loud 
ifuack,  would  waddle  off  in  great  abinu  with  the  hawk  sticking  to 

i  her.  In  attcm[)ting  to  secure  a  chicken  one  day,  the  old  hen  nt- 
t&cked  him  with  such  violence  as  to  cost  him  his  life."  When 
they  fli-st  appear  in  the  spring,  their  gyrations  and  cooings  are 
very  amusing.     No  falling  in  love  at  first  sight  can  be  more  amo* 

[  rous.  Audubon  has  described  it  so  graphically  that  I  venture  to 
quote.  *♦  When  spring  returns,  each  mule  bird  seeks  for  its  mate, 
whose  co3*uess  is  not  less  innocent  than  that  of  the  gentle  dove* 
Pursued  from  place  to  place,  the  female  at  lengtli  yiehls  to  the  im- 
portunity of  her  dea^  tormentor,  when  side  by  side  they  sail 
screaming  aloud  their  love  notes*  With  tremulous  wings  they 
learch  for  a  place  in  which  to  depoait  their  eggs ;  the  birds  sit 
alt*  ■     each  feeding  the  other  and  wuteljing  with  silent  care. 

Til'  .    resort  to  the  same  field,  and  each  chooses  his  stand, 

I  stake  or  mnllein  stalk,  and  together  bunt."  The  sparrow  hawk  is 
^what  dainty,  refusing  to  eat  womlpeckers  or  tainted  food, 
it  is  said  if  it  catches  a  mouse  which  proves  to  be  lousy  and 
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poor,  it  will  leave  it  anrl  seek  another-  It  nesls  in  ii»  ii':^^  ^r.>f^, 
frequently  occupying  an  old  woodpecker's  bole  ;  sometiiiP  s,  tljiu^u 
rarelj',  it  has  occupied  an  old  crow's  nest,  aeUlom  confttructiog  a 
neat  for  itself,  tuying  usually  four  eggs,  of  very  uniforin  kIz/c*  By 
taking  one  egg  of  a  set  frum  four  sets  and  tlu'eo  etatea,  1  find  the 
measurements  as  follows : 


From  Pennsylvania,  longdiam.  1*30. 
*^      Maine,  "         ^*      1*33. 

''      Connecticut,       **         '♦      1'30. 
•'  "  1'38. 


Short  diam.  1*12, 
**      113, 


The  markings  are  somewhat  variable^  not  any  more  so,  however, 
than  most  of  the  eggs  of  our  hawks.  The  ground  color  varies 
from  a  cream  to  a  deep  buff*  blotched  with  small  dark  brown  or 
chocolate  spots,  sometimes  quite  sparsely,  then  again  almost  cotK 
fluently ;  occasionally  the  blotches  are  quite  thick  at  the  large  or 
small  end,  more  commonly  the  former,  and  in  some  instntices  at 
^th  ends  with  few  in  the  middle.  Nuttnll  claims  that  ihin  bird 
"lays  from  four  to  five  <iggs,^*  Dr-  Brewer  says  *^its  eggs  are 
usually  as  many  as  five  in  number."  Audubon  says  "  it  lays  from 
five  to  seven,  never  less  than  five*"  It  may  in  some  sections  lay 
that  number  of  eggs,  but  such  has  not  been  my  experience  in 
New  England,  having  known  of  only  one  set  of  five  taken  in  this 
vicinity.  One  of  my  collectors  found  a  nest  with  four  eggs  in  thu 
top  of  a  stump  about  ten  feet  from  the  ground,  where  it  evidently 
had  been  broken  off  by  the  wind.  Tliis  nest  was  com2K>fled  of 
gross,  and  was  discovered  by  the  grass  protruding  through  a  crack 
in  the  8tnmi>.  Whether  the  hawk  constructed  this  nest,  or  whether 
it  had  been  made  by  some  other  bird  it  is  impossible  to  tell ;  but, 
if  this  hawk  constructs  no  nest  as  asserted  by  Dr.  Brewer  and 
others,  it  must  have  obtained  it  piratically,  as  the  nest  was  new. 
In  another  instance  which  occurnxl  in  Granby,  Conn.,  the  nest  was 
known  to  have  been  obtained  in  this  way.  A  fanner  made  adoviF* 
house  inside  of  his  bam  with  holes  through  the  sides  of  the 
building  communicating  with  it.  A  pair  of  do%*e8  that  had  nested 
there  were  attacked  and  killed  by  a  pair  of  sparrow  hawks  who 
took  possession  of  their  nest,  laid  four  eggs  and  commenced  (0 
sit.  During  incubation  they  found  the  fanners*  chiekenji  very 
convenient  for  food^ — too  much  so  for  their  own  goo<K  llotb  of 
the  birds  I  saw  after  they  were  killed  and  their  four  egga — two  of 


OAMlfi   FALCON. 


269 


cabinet.  The  eggs  must  have  been  sat  upon 
'veral  days ;  hence  this  was  a  full  set.  Samuels  colleeted  one 
>tof  four  in  Maine,  and  says  in  hU  ornithology  **I  am  inclined 
►  think  from  what  I  can  learn  froni  coUeetor«  and  others,  that 
ur  ij*  the  usual  number  laid  by  this  bird."  It  is  aatierted  by 
iduboo  and  otliers  that  the  sparrow  hawk  raises  two  broods  In 
season  in  the  southern  states.  Not  having  any  personal 
siowledge  of  the  fact,  I  wrote  to  my  ftiend,  Dr,  S.  W,  Wilson, 
€  Georgia,  who  is  an  experienced  ornithologist  and  oologiat,  rel* 
Ive  lo  this  point.  He  says,  that  "'the  assenion  of  naturalists 
that  birds  south  raise  more  tlian  a  single  brood  in  the  same  season 
certainly  not  applicable  to  the  rapacious  birds;*'  and  again 
ys,  **Tbi3  is  my  experienoe  after  many  observations,  that 
of  the  hawks  and  allied  birds  breed  more  than  once  during 
he  same  season,"  they  be^in  nesting  in  Flonda  in  February ;  in 
ibe  middle  states,  in  April ;  in  Connecticut,  in  the  latter  part  of 
pril  and  tlie  early  part  of  May ;  in  Maine,  in  May  and  June. 
.  lad  brought  me  a  female  sparrow  hawk,  April  2C,  1871,  which 
9  shot  on  an  old  dead  tree  where  he  had  seen  it  for  several  da}'s. 
inquired  if  he  looked  for  a  nest.  "  Yes/*  he  replied,  *'  I  looked  the 
ee  all  over  and  saw  no  nest  on  it."  I  told  him  to  examine  the 
lea  in  the  tree.  He  returned  the  next  day  with  two  IVesh  eggs 
f  this  hawk.  The  set  was  incomplete  but  wonld  have  been  full 
ly  the  let  of  May.  There  is  as  much  unceitainty  about  the  age 
ben  this  bird  arrives  ut  adult  plumage  as  there  is  about  the 
igeon  hawk's  age  —  probably,  three  or  more  years*  I  do  not 
:now  whether  they  nest  before  arriving  at  adult  plumage.  The 
iawk  taken  here  with  eggs,  and  the  pair  from  Grard»y  with  eggs^ 
re  adult  birds ;  these  are  the  only  specimens  that  I  have  re- 
vived that  I  knew  positively  had  nested. 
Length,  10  to  12  inches  —  alar  extent,  19  to  23  inches. 
•*  Adult;  Frontal  band  and  space  including  the  eyes  and  throat, 
bite,  spot  on  tlie  neck  behind,  two  others  on  each  side  of  the 
leck,  and  line  running  downwards  ft'ora  before  the  eye,  black. 
pot  on  the  top  of  the  head,  the  neck  behind,  black ;  rump  and 
ill  light  rufous  or  cinnamon  color.  Ui^der  parts  generally  a  paler 
ihade  of  the  same  rnfous  as  the  back,  frequently  nearly  white,  but 
metimes  as  dark  as  the  upper  parts,  and  always  with  more  or 
numerous  circular  or  oblong  spots  of  black.  Quills  brownish 
lack,  with  white  bars  on   their   inner  webs.    Tail  tipped  with 
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white,  frequently  tinged  with  rufous  and  with  a  broad  subtciminal 
band  of  black,  outer  frequently  white,  tinged  with  ashy  and 
barred  with  black.  Bill  light  blue,  legs  yellow.  Back  generally 
with  transverse  stripes  of  black,  but  frequentlj'  with  very  few  or 
entirely  without;  rufous  spot  on  the  head,  variable  in  size,  and 
sometimes  wanting.^ 

Younger  male :  Upper  parts  as  above ;  wing  coverts  and  tail 
ferrugineous  red,  with  numerous  transverse  bands  of  brownish 
black.  Under  parts  with  numerous  longitudiual  stripes,  and  on 
the  sides  with  transverse  bauds  of  brownish  black,  external 
feathers  of  the  tail  palest,  broad  subterminal  band  on  the  tail  ob« 
scure  or  wanting. 

Young :  All  the  rufous  parts  of  the  plumage  with  wider  trans- 
verse  bands  of  brownish  black  ;  wing  coverts  dark  bluish  cinere- 
ous, with  large  circular  spots  of  black ;  under  parts  with 
longitudinal   stripes,  and    large  circular  spots  of  black." 


NATURE'S    MEANS   OF    LIMITING    THE  NUMBERS 
OF    INSECTS. 

BY    A.    S.     PACKARD,    JR. 

A  FEW  hints  regarding  the  natural  enemies  of  our  injurious  in- 
sects are  here  thrown  together  in  order  to  call  the  attention  of 
our  naturalists  and  agriculturists  to  the  subject,  and  provoke 
inquiries  during  the  coming  summer.  There  is  no  more  inter- 
esting subject  to  our  entomologists  and  ornithologibts,  than  the 
relations  between  birds  and  insects,  while  the  subject  of  rearing  by 
the  wholesale  ichneumon  and  Tachina  flies  is  of  vital  importance 
to  agriculture. 

In  the  first  place  I  desire  to  correct  a  false  impression  I  may 
have  conveyed  in  my  last  entomological  report  to  the  Massa- 
chusetts Board  of  Agriculture  regarding  the  relation  of  birds  to 
the  canker  worm.  1  there  remark  that  "it  would  seem  as  if  thd 
birds  did  not  feed  upon  it  to  much  extent."  Wishing  to  examine 
into  the  matter  more  closely,  I  have  in  lack  of  observations  of  my 
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avaHed  rnjself  of  the  knowledge  of  some  of  our  ornllhol- 
^ogists. 

1  am  iudebtcd  to  Mr,  C.  J,  Mayftard  of  Ipswich  for  the  fol- 
lowing information  upon  the  birds  which  devour  the  canker  worm, 
jHe  informa  me  tlmt  iu  the  course  of  his  investigationa  he  has 
opened  tlie  stomachs  of  some  three  thousand  birds. 

"  In  nnswer  to  your  questions  relative  to  birds  eating  canker 
wonn^i  and  the  larvte  of  other  injurious  insects  1  would  say  that 
ipoD  examining  my  notes ^  1  find  that  1  have  taken  canker  worms 
>om   the  atoraachB  of  the  following  species: — ^ red-eyed  vireo 
Virt^o  ol(vac4*uH)^  song  sparrow  (Melosjnza  wie/odm),  chickadee 
[PartiH    atricapUitiH)^    scarlet    tanuger    {Pyranga    r«6m),   robin 
hTttrUiia  jniyratorius)^  black  billed   cuckoo  {CoccyyuH  aythroph- 
|/m/i/u/.<),  wood  pewee  {Contujius  vireu^),  least  pewee  (Empidontisc 
linimus)^  Wilson's  thrush  (Turdns  fHticeitc€u»)y  black  and  white 
[creepers  {}fftiotiUa  ranVi),  blue  yeHow-liacked  warbler  {Paridn 
lAfiwricajia),  Maryland  yellow-throut  ((Jeothhjpin  trichas)^  Nash- 
k*ille  warbler  {Haliahilhophaga  rHjknpilia)^  golden-crowned  thrush 
l{  Se  i  u  ru  8  a  a  rorajulluit ) ,  chc  st  n  u  t-  s  i  d  e  d  w  a  i'  b  I  er  ( Den  droica  Pejisyl' 
iwica),   yellow  warbler  (/>•  irstim)^  black  and  yellow  warbler 
!<[/>*  maculom)^  prairie  wju*bler  (/>.  discolor)^  black-polled  war- 
bler (D.  slriata)^  Canada  warbler  (Myiodioctea  Citnadantta)^  red* 
start  {Selopha(ja   ruticiUa)^  cedar   bird  {Ampelh  cedixtntm)^  cat 
Ymi  {MijHiis  Carol Inenifis)^  ptirple  finch  {Carpodacus  ^jwrpurewjt), 
r  hi  to  winged  crossbill  (Curvh'ostm  /eftico/j^era),  chipping  sparrow 
l{i^piz*'lla  mcialh),    imiigo  bird   {Ct/itnospiza  cj/anea),  red-winged 
llblackbird  (Ayf^iatHfi  phrrnkeiiM),  cow  blackbird  (MolothruHptcoris)^ 
3b-0'link    {DoUchonyx    oryzivorus)^    Baltimore    oriole    {Ictenis 
dtimore)» 

Possibly  thiq  list  znay  be  increased.  Besides  these  birds,  those 
Rpeeies  which  occur  iu  orchards  during  autumn  and  winter,  such  as 
the  rubycruwned  wren^  brown  creeper,  nuthatches  and  titmice^ 
[loubtleBs  oat  hugely  ol  the  eggs  of  canker  worms  and  otlier  in- 
jects which  destroy'  or  injure  the  trees.  Winter  birds  of  the 
above  species  which  I  have  shot  at  this  time  have  their  stomachs 
I'rnmmcd  with  iuisects  of  some  kind* 

As  I  remarked  to  you  the  other  evening  the  Baltimora  oriole 
irill  eat  largely  of  the  tent  caterpillar,  and  is  the  only  bird  wbicli 
rill  t\o  this. 

All  the  thrushes  will  eat  wire  worms*  The  swallows  destroy 
Qultitudes  of  dif)terous  insects  (gnats,  etc.).  In  fact  to  sum  the 
latter  up  tliere  is  scarcely  a  binl  which  will  not  eat  largely  of 
lin^ectft  at  certain  seasons,  when  these  pests  are  most  abundant. 
It  iH  u  noticeable  fact  that  many  species  inhabiting  woods  and 
aeArlows,  as  may  be  seen  by  the  list  given,  leave  their  usual  hauQta 
xmi  visit  the  fruit  Irees  which  are  covered  with  canker  worms 
ind  largely  devour  them* 
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In  reforeneo  to  Ibo  currant  saw  fly  wonn  (Nematus  ventrkomiM) 
I  am  not  certain  that  I  have  seen  an>^  bircU  «5at  tbem,  yet  1  thiiilij 
the  truly  insectivorous  species  wUi  do  thi».'* 

That  the  Baltimore  oriole  sometimes  eats  largu  qimnUiies  oftti^, 
American  tent  caterpillar   {Clisiocampa  Americana)^  eioco  tb^  j 
have  been  found  in  the  stomach  of  this  bird  by  Mr.  Majnardfj 
is  an   interesting  fact,  for  birds  as  a  rule  do  not  rolitih  hairy  i 
caterpillars,  and  the  American  tent  caterpillar  is  covered  with  long 
hairs»  though  they  are  not  so  dense  as  in  some  other  lan'l^^     lu^ 
Europe  the  closely  allied  tcut  caterpilhur  {C,  neustria)^  and  thoiei 
of  the  Cnethocampa  and  L(paria  chri/sorrhCi^a  are  said  by  Peiria 
and  otijcrs  to  be  almost  untouched  by  birds.     I  have  been  told  by 
Dr.  T.  M,  Brewer  of  Boston  that  the  Engllaii  sparrows  upon  lh<» 
oommon  devoured  all  the  caleniillars  of  the  tussock  molU  ( Orgtfia) 
which   were   injuring   a  fine   tree*     These  caterpillars  are  veiyj 
hairy,  being  adorned  with  pencils  and  tufts  of  long  hairs. 

Mr.  John  IL   Sears,  of  Danvers^  Mass.,  who   has  paid  mncfa  I 
attention  to  the  habits  of  our  birds,  informs  me  that  the  cuckoo,  | 
which  breeds  near  houses,  is  an  exceedingly  useful  bird,  nn  it  dc- 1 
vours  the  canker  worms  in  large  numbers.     It  is  well  that  tliii  | 
should  be  known,  as  there  is  a  popular  prejudice  against  this  bitd,  { 
from  its  habit  of  sucking  the  eggs,  as  well  as  lading  its  egga  la  I 
the  nests,  of  other  binls.     Among  the  birds  which  he  has  him* 
self  observed  in  the  act  of  eating  canker  worms,  are  the  kingbird, 
the  Baltimore  oriole,  the  cat  bird,  the  common  flycatchcrt  tin  J 
least  flycatcher  or  wood   pewee,  the  red  eyed  vireo  and  a  few^ 
other  small  birds,  such  as  certain  warblers  and  flycatchers.    The] 
king  bird  in  the  month  of  May  feed^  on  May  beetles,  as  staled  lif 
Mr.  J.  L.  Hersey,  in  this  journal. 

I  also  quote  from  a  letter  on  the  subjectf  for  which  I  am  ixidc 
to  Br.  T.  M.  Brewer :  — 

**  The  most  noticeable  of  all  the  destroyers  of  the  canker  trom  \ 
is  the  common  cedar  bird,  which  devours  them  to  an  extent  |>cr- 1 
fectly  enormous.     Next  is  the  purple  grakle  wlu'ch  also  feeils  on 
them  as  long  as  they  last.     The  house  pigeon,  if  in  any  num]>ers^ 
is  an  invaluable  bird.     See,  for  instance,  a  garden  corner  c  "   ' 
mer  and  Chestnut  streets,  Salem,  where  the  pigeons  nv  '  -^er] 

worms  a  thing  unknown.     Among  thv  other  birds,  alt  i  soj 

far  as  they  go,  are  the  chipping  sparrow,  the  feui 
purple  finch,  all  the  vireos,  while-eyed,  red-ifyed,  ;, 
solitary  and  warbling^  the  king  bird,  the  cat  bin],  thu  Uovvuy  w< 
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fecr  the  fiummcr  yf^low  hlnl,  Murylaiicl  yellow  tjirojit,  the 
Jbliie-bini.  Tbe  bhieja}*  eat  tlieir  eggs  in  tlie  wint<?r,  so  does  tlie 
[chtekudee.  The  latter  c^fits  their  gru^y  nlno  jind  the  worm  too. 
I  The  common  gray  creeper,  which  is  with  us  only  in  the  winter^ 
l^ttts  the  e*;*gs* 

_^Last  summer  I  hnd  a  nost  of  golden-winged  woodpeckers  hreed- 
'^on  my  phtce  at  Hini^ham,  Some  of  theru  tlug  into  my  barn  and 
iod  the  wijittr.  Only  a  part  of  my  trees  were  protected  by  a 
ett  of  printers'  ink  and  suuie  of  them  were  partially  eaten,  but 
Itlils  winter  very  few  grubs  have  as  yet  shown  themselves,  and  I 
jivo  my  friend  CoUtptes  aunitun  tbe  credit  of  all  this.  1  know 
Jlhis — I  gave  the  young  ones  a  lot  of  the  worms  myself  and  they 
lesil  thorn  as  if  they  were  used  to  thenu  The  old  birds  were  too 
|«Uy  to  |)ormIt  me  to  see  by  their  good  deeds* 

I  think  U»e  golden  robin  feeds  it«  yotjng  with  them  so  long  as 

[they  last,  but  1  urn  not  sure  that  they  cat  the  tent  caterpillar,     I 

1  nearly*  forgot  tlic  two  cuckoos,  yellow-bill  and  black-bilK    They 

leAt  every  form  of  caterpillar,  canker  worms  included.     I  do  not 

I  think  the  robin  feeds  any  to  its  young,  because  it  wouhl  never  do; 

I  they  are  too  [small  and  iti>  brood  want  a  big  lot.     I -have  known 

[the  Fi^bin  to  feed  its  young  for  entire  days^  aa  fast  as  the}^  could 

[bring  them*  with  the  moth  of  the  cut-worm.     That  is  about  as 

I  much  a.H  we  could  expect  of  any  bird  to  do  at  onc^  time.     At  the 

I  rat*;  ihey  went,  they  must  liave  caught  and  given  their  young  ontis 

about  five  hundred  of  these  moths  in  a  day.     Before  that,  I  had 

suppos^^l  th^  robin  did  me  more  harm  than  gopd,  but  J  had  to  give 

in.     My  indebtedness  to  that  pair  was  worth  all  t!ie  cherries  I  could 

[ruiiio  in  many  years.     So  the  robin  and  I  are  fast  friends." 

From  the  facts  already  presented,  it  may  be  inferred  how  useful 
[birda  may  become  in  the  work  of  reducing  the  number  of  injuri- 
lous  insects-  Undoubtedly  wo  have  sutferetl  greatly  by  our  wanton 
[kilJtng  of  the  smaller  birds.  We  are  far  behind  European  na« 
|tions  in  caring  for  the  insect-eating  birds,  and  providing  nests 
i  for  Lhem  about  our  bouses  and  gardens.     The  Swiss  and  French, 

ive  bttn  the  most  far-sighteil  in  thlB  matter  of  the  protection  of 
[the  mnaller  insectivorous  species.  The  English,  Scandinavians  and 
[Germans  foster  them,  while  in  our  country,  teenungas  it  is  with 
[boste  of  ravaging  insects,  the  smaller  birds  are  bunted  and  perse- 
rented*  or  if  let  alone,  there  is  no  effort  made  on  any  extended  scale 
[to  invite  them  to  our  houses  and  gardens. 

In  thib  connection  I  may  refer  to  the  barbarous  and  thoughtless 
leitstom  of  our  3'outig  men,  in  the  autunm,  organizing  in  comimuies 
Imid  uhooting  small  quadrupeds  and  birds.  These  hunting  parties 
|de«lroy  large  numbers  of  raccoons,  foxes,  skunks^  Jjiink»  weasels 


274        KATCEE*S  U8AHB  OF  LHOTIKO  TRK  KUlCBfiBfi  OV  EBISSCIl. 


ftnd  squirrels.     It  m  well  known  Umt  the  ftkuuk,  if  not  an  eot 
iooU'ensive  animal,  is  excec<UTtgty  ii^efiih     Its  food  vonrntda ! 
of  insects,  and  those  among  the  most  injurious,  such  as  Uic 
beetle  or  dorbug.     Mink  and  weasels  cat  inseets^  and  ffquirrrls  atl 
1  am  told,  besides  eating  nuts,  will  in  times  of  hunger  cat  the 
chrysalides  of  insects.     It  is  known  that  all  the  smidler  qoadn* 
peils,  even  the  fox,  will  eat  insects  when  other  food  is  wanting* 

It  is  sttid  that  little  harm  results  A*om  shooting  birds  In  autue 
.as  the  breeding  season  is  over,  and  the  birds  are  migrating  soutb-" 
^ward,  but  in  the  southern  states  they  will  prove  as  oaefcil  to  agri- 
culture there  during  tl\eir  long  winter  residence,  and  it  U  a  mlMi 
policy  that  would  injure  the  prosperity  of  farmers  in  one  section 
of  the  country,  merely  to  aUbrd  a  day's  barbarous  pleasttre  10 
the  inhabitants  of  another.     Those  birds  which  are  shot  in  cc 
erablc  numbers  at  such  times,  as  partridges  and  quail,  are  iiiMo4 
tivorous  as  well  as  vegetarians,  and  of  late  years  the  qnall  hii^ 
been  known  to  render  essential  service  in  consuming  the  Colorado 
potato  beetle. 

In  fact  this  indiscnminate  slaughter  of  small  fpia<lrupiHl«  anil 
birds  tends  to  destroy  the  balance  of  nature.  That  there  is  a  law 
of  equilibrium  in  the  distribution  of  the  numbers  of  animals  majFj 
be  seen  on  a  moment^s  examination  of  well  known  facta* 
codfish  is  known  to  lay  several  hundreds  of  thousands  of  egjgi,^ 
and  yet  such  is  the  destruction  of  life,  that  few  of  the  c*ggs 
left  untouched  by  other  animals ;  and  of  the  young  that  hatch,  It 
may  be  safely  said  that  only  a  pair  of  adult  fish  remain.  Oolylj 
two  eggs  of  the  original  hundreds  of  thousands  result  in 
plishing  the  end  for  which  so  many  were  laid.  Bo  among  the 
sects.  The  queen  bee  is  known  sometimes  i^  lay  durin 
life  more  than  a  million  Qggs;  during  the  height  of  t  lia 

season,  ander  the  most  favorable  circumstances^  laying  ftom 
thousand  to  three  thousand  eggs,  and  yet  how  slight  is   ' 
in  the  numbers  of  the  honey  bee.     It  would  be  an  iuUi 
to  trace  out  the  causes  that  cut  short  the  lives  of  so  many  bei»* 
Then  look  at  the  aphides  or  plant  lice,  with  their  anon j'  Vn;ii»- 

reproduction,  by  which  the  young  are  proiluced  like  t;  *n  a 

tree.    One  virgin  plant  louse  was  found  by  Bonnet  to  bring  for 

on  an  average  abmit  one  hundred  young,  and  soon  for  ten   

tlons:  now  add  up  the  number  of  young  iiroduced  by  IUqm 

ten  broods,  and  we  have  the  enormoua  number  of  l,00U,00OtOiH>,Uth)t 
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aintillion  joung  — all  clescendanta  of  one  spinster  plant 

8ajs  Professor  lliixloy  in  commenting  on  this  fact,  **Iwin 

^Assumi?  that  an  aphis  weighs  ^tftfiT  of  a  grain »  which  is  nnder  the 

A  quint illion  will  on  this  estimate  weigh  a  quadrillion  of 

ilns,     lie  is  a  veiy  stout  man  who  weighs  2,000»000  grains ; 

foonsequently  the  tenth  brood  alone,  if  all  the  members  survive  the 

I  perils  to  which  they  are  exposed,  contains  more  substance  than 

i  600,000,000  stout  men,  to  say  tlie  least,  more  tJmn  the  whole  pop- 

olation  of  China/* 

When  wo  realize  that  so  far  from  a  qnintillion,  only  a  pair  or 

I  two  of  plaut  lice  survive,  and  at  the  end  of  the  season  die,  after 

li&ying  a  few  eggs,  by  which  the  species  is  represented  in  wiuter^ 

I  we  ean  form  some  idea  of  the  struggle  for  existence  among  an- 

[Iraals,  and  of  tlie  vicissi hides  to  which  they  are  exposed.     We  can 

delicate  is  the  balance  of  circumstances  by  which  nature 

es  the  equilibrium,  seeking,  as  it  were,  on  the  one  hand  to 

prevent  the  extinction  of  the  apecies,  and  on  the  otlier  its  undue 

f  tnul'  ■  ii»n. 

IS  are  an  important  agency  in  restraining  the  increase 
I  of  species  injurious  to  man.  Yet  this  aid  is  blind  and  impartial. 
'  They  devour  usefbl  as  wtH  as  injurious  insects.  They  somolimes 
eat  our  fruits,  even  if  they  overbalance  the  mischief  by  a  strict 
I  adherence  to  insect  diet  out  of  the  short  fruit  season.  It  follows 
^  that  we  mast  depend  more  upon  an  Intimate  knowledge  of  the 
habits  of  the  l>irds  themselves. 

M.  Ferris  in  an  admirable  paper  in  the  ^^  Mhnoires  de  la  So* 
eiite  Itoyah  des  Science  de  Liige**  (tome  iii,  1873)  entitled  ^^  Les 
Oiseaux  et  le&  Insectes**  says: 

♦♦Almost  all  birds,  probably  even  the  whole  of  them,  eat  insects. 
Even  the  birds  of  prey,  when  they  are  an  hungered,  accept  this 
makrshift,  as  do  also,  according  to  M.  Florent  Prevost,  the  wolf, 
the  fox  and  the  badger,  when  tlicy  have  not  been  fortunute  in  the 
chTii^f*.  There  are  some  birds,  such  as  the  swallows,  the  martins, 
til'  kers,  which  live  exclusively  on  insects  ;  others,  as  the 

ni-  ,  the  warblers  and  all  the  birds  with  small  beaks,  which 

habituiiily  consume  insects,  and  only  change  their  habits  at  the 
latter  end  of  autuuin,  then  eating  berries,  figs,  etc. ;  others  such 
UB  the  chalilueh,  the  goldllnch,  the  sparrow,  which  in  rearing  their 
yon  11^'  iMrtVr  insects  to  grain,  and  which  for  the  rest  of  the  time, 
pi'  II  to  insects.     Still  others,  for  example  the  magpie,  are 

Oiai.,».-r.,,,.s:  insects,  worms,  larv®,  grains,  fruits,  small  birds, 
fimall  chickens,  all  are  welcome.     Finally,  not  to  prolong  this 
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onumeratiotu  for  we  slioulcl  never  fintsb  if  we  uienlioni^  alL  It 
rapaeioua  birrls,  such  iis  the  screech  owl,  the  hiizztinL  Uie  Idt^ 
more  at!cnstoraed  to  live  on  tlesli,  are  soinetirni^s  ton 
themselves  with  a  morsel  less  sueciilent  iiml  loss  w, 
their  lastc.     From  this  ver>*  succinct  and  very  incon 
of  the  manner  in  which  birrls  live*  but  which  ev*M} 
teiul  and  complete^  it  J^^llows  fi*om  the  great  number  lA'  I 
there  is  daily  an  immense  destruction  of  insects.     It  i 
thousands  only,  but  by  hundreds  of  thousands,  by  mill 
cording  to  the  area  embraced,  that  we  should  count  in  fiiiv 
and  from  one  sunny  day  to  another,  Jhe  number  of  victiBia, 
imagination  shrinks  at  the  idea  of  the  total  to  which  we  sh 
reach  at  the  end  of  a  year/* 

Mr.  Perris  then  sayg,  the  main  question  is,  TTow  many  of  Uic  i 
•  sects  tbus  eaten  are  injurious?  We  will  quote  our  mithor's  cH^tictiJ 
sions,  tiiough  we  think  that  in  desiring  to  show  that  the  proteclic 
and  eidture  of  birds  are  not  the  only  way  to  prevent  the  siiacin 
of  injurious  insects,  as  many  of  his  countrymen  think,  lie  is  m 
little  disposed  lo  underrate  on  his  side  their  imporlunce,  whieli  li 
felt  in  this  country  especially,  in  dealing  with  injtiriouH  ciit4rf|iiJ 
lars,  such  as  the  tent  caterpillar,  canker  worm  and  the  bad 
(Penthifia  oculaiia)  of  the  apple  and  the  pear,  which  would  otlier- 
wise  annihilate  our  apple  and  pear  crop,  as  they  almost  ilircateo* 
to  do  now.     Remarks  M.  Perris  : — 

1 ,  *'  Birds  are  only  united  in  troops  more  or  less  ronsidemble  nl 
the  times  of  migration  of  autumn  and  spring,  that  is  Ui 

mo&t  insects  are  infinitely  less  numerous  tlum  during  th*' 
The  rest  of  the  time,  Ihey  live  oniinarily  in  eouplc8  apart   br 
tUemselveSv  quite  rare  in  e«ltivate<i  grounds,  while  the  ioiiectJi  in- 
\m\e  en  masse  the  trees  they  wish  to  attack,  the  crops  of  which 
they  are  the  enemies. 

2,  **  Birds  destroy  insects  enonnousl}',  but  these  insects  are  in 
great  part  neutral;  some  are  eminently  uscAil,  and   the     -     ' 
really  injurious,  compared  to  the  whole,  are  scarcely  at  al 

in  numbers,  as  the  birds^  in  conr<uming  these  little 
not  serve  particularly  our  intercKlH  ;  they  even  intn 
them  devouring  our  fruits  lis  well  as  ?r 
soil,  or  harvested,  and  especially  in  supj 
parasitic  kinds  which  render  us  great  sservici% 

3*  **The  insects  of  which  we  have  the  most  to  complain  an*  rithrr 
large  enough  to  defy  the  birds,  or  (nnd  these  are  the  mov- 
able) too  small  to  draw  their  nttention  ;  some  of  them 
badly  to  excite  their  appetite;  many  ni'e  nocturnal  and 
day,  with  that  instinct  of  self-preservation  which  is  as  li.*.. 
veiopcd  in  them  aa  in  the  larger  animals ;  or,  living  ittaclire>  ' 
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Jo  not  reveal  themselves  to  the  eye  of  the  bird^  wbieh  perceives 

Borc  onsily  and  follows  more  willingly  the  insects  which  fiy  or 

nove  about,    ,Some  b*vc  under  earth  or  in  homes  of  their  own  ; 

11  are  endowed  with  iv  fecundity  which  a;3tonishes  the  imagination 

[id  which,  iu  every  case,  ie  such  that  man,  in  spite  of  assiduous  and 

ring  care,  cannot  even  in  a  small  farm,  rid  himself  nf  then i 

II  oven  ffee  his  house  of  them,  not  even  a  portion  of  it. 

4,  *' i  1  eaterpiihirsj  which  are  more  especially  the  flu- 

Ljors  of  ,  live  ubuost  entirely  concealed  under  the  soil, 

jrnler  bark,  tiet  p  ia  the  road,  in  the  stems  of  plants^  in  fruits,  in 

labitbite<l  places,  under  silken  nets,  and  only  pay  the  birds  a  very 

feehle  tribule*     Those  which   are  developed    in   the  open  air  are 

Kfenenilly  hairy,  which  repels  birds ;  certain  of  them  are  nocturnal 

jind  disappear  before  day ;  olhera  are  protected  by  their  exceaslve 

imiiUness/' 

Forria  in  another  place  enumerates  other  useful  animals,  and  his 
aarks  will  apply  in  the  main  to  this  country : — 

*^ There   are  among  the  mammalia,    the  moles,  which  withoiit 
Joubt  do  some  mischief  in  covering  our  fields  with  mole  hills  .  . 
hut  they  benetit  us  by  destroying  many  insects  and  iiijunous 
nb^  which  live  under  the  surface  of  the  soil;  besiiles  the  hedge- 
Ie  field  mice,  the  great-heuded  Held  mouse  (cainimgjjol), 
vvmice,  the  bats,  which  arc  tlie  more  useful,  in  that  they 
noctumab" 

He  also  enumerates  cert  tun  birds,  and  tlie  larger  number  of  the 
|ri»ptiles,  adders^  the  blind  worm,  lizards,  IVugs,  rennets,  toad  and 
irile.    The  toads  are  of  especial  value  as  their  only  diet  appears 
be  flie«and  grasshoppers  and  other  insects.    These  animals  are 
sxtremely  sedentary.     Wherever   they  fintl   a  supply   of  inseeta 
there  tbey  will  remain  for  weeks  at  a  time,  as  long  as  the  snp[jly 
lusts.     On  Penikese  island,  some  of  the  studenta  of  the  Anderson 
tiool  of  Natural  History  discovered  that  the  stomachs  of  the  num- 
erous toads  there  were  ilUetl  with  young  grasshoppers^  and  that 
[ley  even  hopped  down  to  the  shore  and  fed  upon  the  beach-lleas 
rliieh  live  under  sea- weed  between  tide-marks.    Toads  are  doubt- 
icm  of  use  in  devouring  canker  worms^  as  they  abound  under  apple 
recs  infested  by  them,  and  probably  devour  large  quantities  when 
lie  wonuH  desceml  in  June  to  the  earth  in  order  to  undergo  th* 
transformation  into  the  chrysalid  state.     It  wouhl  !»e  worth  while 
to  collect  them  in  large  numbers  and  place  them  in  gardens  and 
[^rcbards,  aa  once  deposited  there,  they  will  remain. 

Before  I  leave  this' subject  of  the  agency  of  birds  and  other 
rertebrate  animals  in  maiutaining  this  equilibrium  in  the  numbers 
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of  injurioug  and  boocflchil  insects,  I  wduld  4irge  the  iu)portanc«  i 
a  carefully  coniluctecl  series  of  observations  by  some     " 
tical   ornithologiHta   and   eutoroologists  working  in  • 
From  May  until  October  one  or  several  specimens  of  our 
common   inseetivorous   birds,  as  well  as   those  occasion   '* 
should  be  daily  collecte<l,  the  time  and  nature  of  the  d:* 
and  a  list  made  of  the  species  of  insects  found  in  their  atoniacfc 
the  nurabet  of  specimens,  with  other  remarks.     From  the  datA  ( 
collected  we  shall  be  able  to  form  an  intelligent  opinion  ac  1 
vexed  <|uestion,  how  far  the  birds  devour  indiscriminately  in 
rious  and  beneficial  insects  ;  and  I  venture  to  predict  that  It 
be  found  that  the  number  of  ichneumon  and  other  beneficial  kind^ 
will  form  such  a  minimum  as  will  be  quite  unimportant. 

By  far  the  most  important  agency  in  nature,  and  one  almost 
calculable  in  its  effects,  is  the  warfare  of  insects  U()on  each  othetrl 
We  have  seen  how  wonderful!}'  fertile  is  the  plant  louse,  thouij 
it  may  not  lay  an  egg.     Now  the  iramenne  [towers  of  mnltipllci 
tion  of  individuals  in  this  and  all  other  insects  are  held  in  check  b| 
carnivorous  insects,     One*half  of  the  insects  make  war  n 
other  half.     Insects  attack  one  another  in  various  ways,  ei 
the  stronger  directly  devouring  the  weaker;  or  as  parafiit^^s  tto^ 
still  more  surely  and  effectually  perform  the  work  of  d.  itu 

Among  the  ex^terual  though  less  known  enemies  i 
the  order  of  beetles,  which  Ferris  enumemtes  IVom  his  exttti 
observations  on  their  habits,  are  a  large  numtK*r  which  li'. 
the  bark  uf  trees.     I  fpiote  his  accounU  of  them,  premi^i 
we  have  similar  insects  with  like  habits  in   this  country ; 
though  the  list  of  scientific  names  seems  formidable,  yet  ff 
no  common  names  for  them.     I  use  nearly  his  own  woi 
oceasioual  inter|K>1ationB  of  English  names. 

**  When  one  of  the  Soolytlds  injvirious  to  pines  (the  Bostrd 

stenographus)  lays  its  eggs  nnder  the  bark,  the  Plaf' 
gmti  Intt^duces  itself  by  the  hole  which  has  given  en? 
first  named  insect,  it  lays  its  eggs  in  the  gallery  of  tli 
an*l  from  those  eggs  are  born  the  carnivorous  larva-  i 
those  of  the  woml-caling  liei*tles.     Other  Im 
selves  in  the  same  mjirnier  in  wnrHiirr  jv^rntn^i 
larviE  or  grulis  of  / 
iurgusptiiftUus;  nin^ 

is  the  deadly  enemy  of  «s<  ^^>r^  so  t< 

shade  trees  :  Ankntttim  hicr'  .  .sfm^o/.s 


".k. 
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[Jk^bofor  preys  upon  tlie  Bostnchus  of  the  larch ;  Colydium  ehmga- 

yium  on     IHnti/pus    cjflindrus,   llJdzopkagus  df^pressv^  on    Bhato* 

iphatjHX    pinipci'da    and    B.    mhior^    JjiemnphMng    hyperhori  '  on 

|i?*M      '  '       ,  IlypophlttmH  pinion  Boiitnchii^  stenographits^tmd 

fitiu  nfi  Unearls  on  Bostrichnx  hkleruH,     Who  will  not 

bc!  struck  by  tliese  antagoni«<nis?     Who  will  not  admire  this  iufal- 

lihility  of  inetiuct  which  caur^es  these  insects  to  diaeuver  the  tree 

attacked,  nnd  ptM'ceivc,  iiraong  the  species  wliieh  the  tree  conceal 

[the  victim  which  ha»  been  assijrned  to  them?'* 

**  Other  beetles  exhibit  the  same  sajracity.  The  larva?  of  several 
JEUterids  (wire  worms)  and  tliose  of  Cl^^rns  imtfillarius  and  fonni- 
l^ariW  make  war  ou  those  of  some  loni^icoru  beetles  of  the  oak, 
I  the  elm.  alder  bnsh  and  the  pine.  The  OpHus  moUi.^  and  dom^sticus 
[are  the  enemies  of  the  borers  which  mine  our  floors  and  ceilings; 
jllie  Ch/ltdruii  alhofuftdatus  and  the  Tilliis  unifasciatus  prey  on  *V»/- 
[fioTy/e>«  4f.xdtrUaium  and  on  Xyhpertha  »i'n«a<a  which  seek  the  dis- 
[fasetl  branches  of  the  vine,  and  those  of  several  trees;  the 
Tar^'fo.sfj  luiit  HvimtUUnn  attacks  the  Lf/ctua  caiudicuUitnSy  injuring 
:  timber  works ;  while  the  Trogosiia  Mauritanka  destroys  the 
moth/' 

We  would  also  add  among  other  efficient  laborers  in  the  cause  of 

^mgriculture  the   lady  birds,   lace-winged   Hies,  Syrphus  flies   and 

Intinicrous  waspg.     But  the   true   parasites,   the   ichneumon   and 

[Tachina  flies,  those  which  live  within  the  hodies  of  vegetjiblC'eat- 

Ifig  insects,  these  are  the  aids  which  beyond  all  other  influences 

keep  in  clieck  the  noxious  kinds.     It  may  be  said  that  each  sort 

>f  catATpillar  has  its  peculiar  ichneumon  parasite,  and  some  are 

tnown  to  have  several.     Here  we  have  an  engine  of  destruction 

ihich  man  can  in  some  measure  direct.     We  have  seen  that  birds 

ftt  friend  and  foe  indiacriminately.     The  great  practical  question 

lin  applied  entomology  is  how  can  man  breed  and  disseminate  these 

Insects^  an<l  use  them  as  most  potent  instruments  of  warfare  against 

;  depredators.    This  question  has  been  satisfactorily  settled 

for  the  first  time  by  Dn  W.  LeBaron,  the  State  Entomologist  of 

Illinois*    So  imj>ortaut  and   suggestive  are  his  remarks  that  I 

Die  the  whole  chapter  on  '"The  transportation  of  useful  parasitio 

*  from  his  able  report  for  1873,  as  it  deserves  the  widest 

mtion  among  thinking  agriculturists. 

_^'The  idea  of  rearing  the  useful  parasitic  insects,  and  of  trans- 
Ing  them,  wlien  necessary,  from  one  part  of  the  country  to 
Iher,  has  uft^'U  presented  itself  to  practical  entomologists,  and 
WAB'  a  favorite  to|>ic  of  speculation  of  my  predecessor  in  oHlce,  B. 
T>,  Wnt^ii      Vuii  the  very  small  size  of  most  of  these  insects,  many 
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of  then),  imleetl,  being  so  minute  that  they  cawiiot  easily  be  wmi 
without  the  aul  of  a  lens,  unit  the  constant  dilHcuHy  of  nianiim* 
lating  them  have  always  giv^en  a  somewhat  chlmfdeal  aspect  to 
the  suggestion,  antl  have  eauaed  it  to  be  regarded  as  more  Ingta-* 
ious  than  practicable, 

^'In  tbe  course  of  our  investigation  of  the  oyster-^bell  bark 
louee  of  the  apple  tree*  in  the  year  1870,  we  discovered  a  minute 
oUalcis  fly,  ^vhich  we  tlcsi^nated  a;*  the  clialcirlcous  parasite  of  ibe 
oyster-shell  hark  louse,  Chalcis  (Aphelinus)  mtftifaspttiitt^  which 
was  found  to  be  extensively  instrumental  in  extirpnting  ibiit 
deadly  enemy  of  the  aftple  tree,  by  boring  into  the  ^eale  imtl  de- 
positing her  own  eggs  in  the  body,  or  in  the  midwt  of  the  eggn  of 
the  baric  louse.  The  parafiitio  larva*  vshieli  hatched  fVonj  Hn*«^  «*j?|t 
lived  at  the  expense  of  tlio  bark  louae  and  its  eggft,  and  "  ril 

their  destruction.     It  was  found  that  in  neveral  of  the  <  ^  of 

this  state  where  the  examinations  were  made,  that  more  than  half 
of  the  bark  lice  had  been  destroyed  Uy  this  parasite,  its  opera tioag 
being  kno\vn,  partly  by  the  presence  of  the  little  grubs  tieneatb 
the  scales,  and  partly  by  the  minute  round  holei*  in  the  sealefli 
through  which  the  chalcis  flies  had  C9cai>cd.  It  wsis  also  founds  bv 
examining  the  scale,  bite  in  the  fall,  that  one  brood  of  the  chalcl* 
des  hibernated  in  the  larva  state  beneath  the  scales*  The  idea, 
therefore,  readily  occun-ed  that  tliis  A  as  a  very  favtn:'  *  mt- 

tunity  for  testing  tlie  practieftlulily  of  transporting  tin  Ay 

parasites  to  those  parts  of  the  country  in  which  their  pjvM-nce 
cannot  now  be  detected.  We  liad  previously  received  scvrrn!  p''<*k- 
agcs  of  apple  twigs  from  djtferent  localities'in  the  nortl  '  ->f 

Illinois  and  tlie  jioutheru  part  of  Wisconsin,  heavily  in  ith 

the  scales  of  the  bark  louse,  but  without  any  traces  of  the  para>jitic 
clialcides,  and  this  section  of  country  seemed  tlierefore  to  fnrni.fi 
a  favorable  fiehl  tn  whieh  to  try  the  experiment  of  colonix:  i 

^'Captain  Edwjiril  11.  Beebe,  of  Galena,  who  ha*!  been  pas>a,^  L.i^ 
winter  in  Geneva,  and  who  had  taken  a  lively  interest  in  this  In- 
vestigation, undertook  to  comluct  I  his  interesting  experiment 
Early  in  the  spring  of  1871,  on  his  rettirn  to  Galena,  he  took  a 
package  of  twigs,  which  we  ha<!  proeurc<l  Irom  trees  known  lo 
have  been  inhaluled  by  the  chalcides,  and  under  some  of  the  »c4itc9 
upon  which  it  was  therefore  probable  that  the  larvw  were  liibernat* 
ing.  These  he  tied  upon  trees  in  three  different  orchnrds,  in  the 
town  of  Galena,  which  were  kjiowo  to  bo  badly  infested  by  bark 
lice. 

**  When  we  consider  the  mintite  size  of  these  insects,  the  fhlly 
matured  (ly  (I'^ig*  72)  being  oidy  one  twenty-fifth  of  an  inch  lu 
lengthy  and  that  the  hole  in  thescate  of  the  bark  louse  which  re- 
veals the  operation  of  the  chnleis  is  so  niiuute  that  it  can  only  be 
aeen  by  the  aid  of  a  magnifying  glass ;  and  we  fvjrther  take  litto 
account  that  probably  less  thiin  a  dozen  <»l  tlaesc  larvit*  were  Imiuh 
l>ortcd  to  the  new  locality,  and  that  the  sniull  number  of  |>ara»iU€ 
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IcA  proceetiiD"^  from  these  were  let  loose  in  throe  orcliards  con- 

iiiiii ug  mauy  hundretls  of  apple  trees,  we  may  Ibrni  some  idea  of 

Uit^  rlitiieiilties  of  this  experiment,  und  of  the  nn<'crtainty  which 

woahl  be  likely  to  attend  any  observations  made  fur  the  [lurpose 


_     S^/ 
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ApIiHttiUfl  of  the  Apple  Srnte  Insect. 

af  determining  tlie  presence  of  the  clialcides.  Even  if  the  exper- 
iment should  prove  ultimately  sneeessiuU  it  would  be  very  duubtful 
rliether  the  ehaicis  marks  would  be  sufficiently  nnjnerous  lo  he 
leteetrd  at  the  close  of  the  first  year,  but  after  tliis  they  wouhl  be 
likely  to  nurUiply  in  a  rnf»idly  inerrasing  ratio. 

*^  AVvoutthe  la^tof  May,  1872,  that  is,  after  the  inter%*cnUon  of 
t  from  the   lime  of  commencing   this  experiment,  Capt.' 

]  umiued  some  of  the  trcc«  to  which  the  ehalcig  twigs  had 

been  attaehe<K  and  after  a  carcf\il  search  thought  that  he  had  <iifi- 
covered  a  few  traces  of  the  operations  of  the  chalcides,  and  sent 
half  a  do^en  of  the  twigs  bearing  these  marks  to  me  for  inspec- 
ju.  *  *  •  ,  .  Oa  the  13th  of  July,  I  viisited  (lalena  and*  tu  com- 
ply with  Capt.  Beobe,  BulimittiHl  one  of  the  trees,  to  which  the 
rcatesjt  inimber  of  tlie  twigs  had  been  attaclied,  to  a  thorough 
exannnution. 

*'The  result,  if  not  actually  conclusive,  was  at  least  extremely 
encouraging.  We  detected  a  oonsideralde  number  of  holes  in  the 
sealed,  which  appeared  to  be  iiieritical,  in  every  respect,  with  those 
ma<le  by  the  chalcis  in  question,  and  in  one  instance  we  discovered 
three  of  these  holes  upon  the  same  twig,  within  a  space  of  four 
inubes. 

**In  conducting  an  experiment  of  so  delicate  a  natnre  I  am  well 

aware  that  the  greatest  caution  must  be  exercised  to  avoid  jumping 

to  has^ty  eonclusions,  and  that  the  observations  of  a  number  of 

ueceeding  years  will  be  necessary  before  we  can  arrive  at  a  detl- 

Ito  conclusion  that  the  expen merit  has  been  followed  by  a  prac^ 

Jcal  as  well  as  scientiftc  success, 

**  At  the  close  of  the  author*^  article  upon  the  oyster-shell  bark 
louse,  in  his  first  annual  report,  alter  speaking  of  the  absence  of 
any  signs  uf  the  chaleides,  in  the  northernnrost  part  of  the  state, 
and  of  the  possible  practirabilily  of  transporting  them  thither, 
we  ooftehided  witli  the  following  remark:  *Tlic  absence  of  the 
ft  '   the  bark  furise,  in  this  locality,  will  furnish  an  excellent 

Illy  fur  testing  the  practicability  of  transporting  it  thither 
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fVom  tliose  places  where  it  13  known  to  exist.     If,  after  f  T.o 

prelinninary  Btepa,  oh  described  in  a  former  part  of  this  a  .  ,  .10 
shoulfl  (inii,  after  the  lapse  of  the  necessary  time,  upon  Hie  trees 
experimented  witli,  the  characteristic  holes  in  the  acalea  wbieh 
mark  the  exit  of  the  chaleis,  we  shonhl  know  that  the  frlemlly 
parasite  bad  entered  upon  its  work.  If  such  an  experiment  could 
be  conducted  to  a  successful  i^suc,  it  would  fuiuish  one  of  Use 
most  admirable  instances  on  reconJ,  of  the  triumph  of  scicuce,  la 
ito  application  to  economic  entomology/" 

In  like  manner  the  Hessian  fly  antl  wheat  midge  could,  we 
beHeve,  be  kept  within  legitiniato  bounds,  by  the  transportation 
from  Europe  of  the  parasites  that  in  England  and  France  are 
known  to  reduce  their  numbers  materially.  It  would  be  an  em^ 
task  to  cause  several  bags  of  stubble  containing  the  cocuone 
of  these  parasites  to  be  sent  over  to  tluH  country,  and  reared 
here*  So  also  the  dreaded  cabbage  butterOy,  our  laat  European 
importation,  can  in  new  districts  l>e  kejjt  under  by  transporting 
the  Pteromahis  or  chaleis  parasite,  which  in  Essex  county,  Maai9,| 
is  quite  abundant.  This  rearing  of  ichneumon  parasites  can  be 
carried  on  by  intelligent  gardeners  and  farmers  in  conjunction 
with  an  entomologist,  and  we  look  upon  the  future  of  ichneumoii_ 
culture  as  one  of  the  departments  of  a  scientific,  iutelbgent  ag 
culture*  Something  should  be  done  in  the  matter  by  the  nat: 
department  of  agriculture,  and  instead  of  disscminutrng  1 
fully  injurious  insects  in  the  seeds  distributed  from  Washingt 
as  is  sometimes  done  through  carelessness,  it  would  be  less  bar 
fUl  to  scatter  broiulcast  papers  of  ichneumon  seed. 


HABITS  AND  CHARACTER  1ST T^'^   ^>P  SWAIKSON'S 
BUZZARD. 

BY  DR,  ELLIOTT  COCKS,  C.  S,  A. 


This  large  hawk  is  very  abundant  in  northern  Dakota,  wbere 
it  came  under  my  observation  almost  daily  during  the  summer  of 
1873.  Excepting  an  occasional  rough-leg  or  red*tail,  it  waa  the 
only  buteonioe  species  observed,  and  the  only  hawks  isior« 
common  were  the  ubiquitous  marsh  barriers  and  6parrow*haw|u,^ 
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The  ftpeeies  is  tborotighly  distinct  from  Us  nearest  ally,  B.  bore- 
qIib;  it  never  gains  the  red  txiil^  ao  cliaractenstic  of  llie  latter,  ond 
differs  in  other  points  of  coloration  in  its  s<*venil  stages  of  pla-» 
tua^c^  aa  noterl  beyond.  Although  its  linear  dimensions  iater- 
grade  with  those  of  the  red-tail,  it  is  not  so  heavy  nor  bo  large  a 
bird,  and  Its  simpe  differs  in  some  points.  A  tangible  and  very 
convenient  distinction,  to  which  my  attention  was  first  called  by 
Mr.  Ridgvray,  and  which  I  have  verified  in  numerons  instances,  is 
_^nud  in  the  eumrgination  of  the  primaries.  As  stated  in  my  late 
[^rk  (Key  N.  A.  Birds,  p.  217),  Swainson's  buzzard  has  only 
*?<*  einarginate  jiriraaries,  while  the  red4ail  has  four;  the  fourth 
qniU  oC  the  former,  like  the  tifth  of  the  latter,  is  variously  sinuate- 
tapering,  but  never  shows  the  decided  nick  or  emargi nation  of  the 
ijiner  web. 
The  following  measurements,  taken  in  the  flesh,  lUustrato  the 
Kual  ditference  and  other  varuitions  in  size :  Largest  adult  9  22 
i*hes  long,  f>4  in  extent,  the  uing  IG  ;  other  females  respectively 
21-50X51-75X  16*25.  .  ,  ,  21'aOXo300X  1.V7a .  .  •  .20*50X5l- 
00X15'25,  .  •  .19*OOX49*OOX13'50;  but  this  last  one  was  an 
uogrown  young.  Adult  i  10*00  to  20-00  long,  by  about  41)  00 
in  spread  of  wing,  the  latter  15*00  and  a  little  more.  In  both 
ites,  and  at  all  ages,  the  eye  is  brown,  Ivut  of  varying  shade^ — I 
ire  seen  no  approach  to  a  yellow  iris.  In  the  ohl  birds  the  fteet^ 
together  with  the  cere*  gape,  and  base  of  under  mandible  are  rich 
chrome  yellowy  the  rest  of  the  bill,  and  the  claws,  being  bluish 
black.  In  the  young  of  the  year  these  yellow  parts  are  much 
duller — grayish-yellow,  or  yellowish  cla3'-color*  Most  of  the  old 
birds  I  have  skinned  had  the  integument  of  the  lower  belly  largely 
bare,  yellowish  lu  color,  hardened  and  thickened  with  warty  ex- 
crescences; this  disease  seemed  the  rule  rather  than  the  exception. 
Unfledged  nestlings  are  covered  with  white  flufty  down ;  the  first 
feathers  to  appear  on  the  under  parts  show  the  characteristic  color 
and  markings  of  the  formerly  supposed  species,  *'iJ.J3^nrrfu*.*' 
(The  various  plumages  are  given  beyond.)  A  moult  occurs  in 
August  and  September;  it  is  protracted,  the  feathers  being  very 
gradually  renewed,  almost  one  by  one;  the  IVesh  heavily  colored 
feathers  contrasting  strongly  with  the  ragged  and  faded  ones 
worn  daring  the  summer.  The  young  liavo  no  moult  at  this 
aeason,  carrying  the  plumage  in  which  they  leave  the  nest  into 
the  winter.    I  have  no  observations  upon  a  spring  moult  wlih  h 


SWAIKSOITB  BUZ£ASI>* 

probably  occurs  to  both  ol«i  and  young,  I  took  no  spccinw'iw  In 
the  melanietio  gtui^^  at  phunngc  In  .vhich  the  bird  lias  beea  ile- 
scrlbiKl  as  another  suppo^ett  9pe<?k9 — B.  inmfjHatuB;  ami  only  aair 
one  in  which  the  entire  under  parts  looked  txs  dark,  when  the  bird 
Ycm  sailing  over  me,  aa  the  pectoral  baud  of  the  adults  i$,  Tlilt 
dark  plumage  appears  to  be  an  individual  peculiarity,  ooi  a 
normal  stage  of  regular  Occurrenop. 

Swainson's  buzzard  may  be  seen  anywhere  in  the  region 
tioned—oven  far  out  on  the  prairie,  inilca  away  ft*om  timlier,  dr* 
cling  over  head,  or  perched  on  the  bare  ground.    ,ln  ali   '  ^         U 
'generally  takes  advantage  of    some   little  knoll   eoinfn  .» 

view  around^  though  it  ollten  has  no  more  prominent  place 
the  cart-load  of  dirt  from  a  badger's  hole,  from  which  to  c 
about  fur  some  imprudent  gopher*  espied  too  far  from  home, 
still  more  iguoble  game.  But  the  bird  prefei*s  timber,  and,  e»«iH.»- 
dally  as  its  nesting  is  confined  to  trees,  it  is  most  ft-equently  ob- 
served in  the  vicinity  of  the  few  wooded  streams  that  diversify 
the  boundless  prairie.  In  northern  Dakota  such  streauis  cut  Ihelr 
tortuous  way  pretty  deeply  into  the  ground,  and  the  sharp  edges 
of  the  banks,  rising  steep  on  one  side  and  on  the  other  stretching 
away  on  a  continuous  level,  are  favorite  resting  ajxits, 
sometimes  a  line  of  several  birds  may  be  observed  strung  aL  .*„  .. 
di*jtau<!e  of  a  fevv  yards^  The  Souris  or  Mouse  River,  a  stream  of 
this  description,  is  a  favorite  resort,  where  I  fouucl  the  birds  more 
numerous  than  anywhere  else.  Much  of  the  river  bottom  is  well 
wooded  wilh  elm,  oak  and  other  large  trees;  and  the  number  of 
nests  found  in  ^his  timber  —  sometimes  several  In  eight  of  each 
other — would  be  considered  surprising  by  one  not  recollecting 
that  conveniences  for  breeding  are  in  this  country  practically 
Umitetl  to  such  narrow  tracts. 

The  nests  are  built  at  varying  heights,  from  the  intiicaciea  of 
heavy  shrubbery  where  a  man  may  reacb  them  from  the  gruundt 
to  the  tops  of  the  tab  est  trees.  They  are  generally,  bowcv 
placed  thirty  or  forty  feet  high*  in  some  stout  crotch  or  on  a  hi 
zontal  fork.  They  are  bulky  and  ragged  looking  structures  (torn 
the  size  of  sticks  useil  for  tho  ba^se  and  outside;  the  interior  la 
composed  of  smaller  twigs  more  compactly  arranged.     The  Hhape 

•  »<  (7e^^er"i  FronU<»r  vcntAnil&r  ntiEnc  for  ftll  Uic  gromnt-^qairreli  (.^p^r. 
tndl^crkalnAlelj.    S.  iridetytm-UnmiM  \s  the  cointooQ«t»t  kloU  faere,    TIjO  p«>uclied  »l* 
we  JuiowD  (IS  ••  iMJckei-guphcr*/* 
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varies  with  tho  roqiiirerncots  oT  the  lociition,  being  more  or  loss 
conical  in  an  u|>rigbt  crotch,  flatter  on  a  fork.  The  interior  hol- 
lo\\lng  lasligljt.  An  average  external  cUanieter  may  be  given  as 
two  feet»  and  depth  half  as  much.  1  was  too  hite  for  eggs  in 
the  locality  above  racntioned ;  the  only  nest  1  found  with  anything 
in  it  containeLl  two  iialf-fledged  young.  This  was  on  the  ir>lh  of 
August  —  80  late  as  to  induce  the  belief  that  perhaps  two  broods 
may  be  reared  in  a  season,  especially  a^  before  this  date  1  had  ol»- 
erved  many  full  grown  yearlings  on  the  wing*  This  nest  built 
ibout  furty  feet  high,  in  an  oak  lree»  was  XQvy  untiiiy^  matted  in- 
side with  excrement  and  the  scurfy  exfoliation  from  the  growing 
feathers  of' the  youngsters,  and  eucnralrered  with  portions  of  sev- 
eral gophers.  The  uestlingR  w^ere  too  young  to  make  any  resist- 
ance beyond  a  menacing  hiss  and  a  very  mixed  flapi>ing  when 
they  were  unceremouiouely  pitched  out.  The  mother  was  shot 
near  the  uest  with  a  pistol-ball,  but  her  partner  kept  prudently 
out  of  the  way.  This  bird  had  not  reached  her  mature  plumago. 
The  young  ha<l  been  well  cared  for ;  tlieir  crops  were  full  of  go- 
pher-mcat  at  the  time,  and  they  wxTe  very  fat. 

In  July*  1  had  a  Jive  young  one  in  captivity,  at  about  Uie  age 
of  these  two  ;  and  early  in  August,  I  possesBcd  a  comi)letely  fi'ath- 
ered  and  fhll  grown  bird  of  tlie  year,  probably  hntelied  in  May. 
This  shows  that  either  two  broo<ls  are  reared,  or  that  the  laying 
ttason  runs  through  most  of  ilie  summer.  This  grown  young  one 
made  rather  an  acceptable  capture  for  some  days,  aa  he  was  liim 
and  shaj>ely,  with  a  fine  eye  and  general  military  bearing,  as  well 
as  an  excellent  appetite*  But  then  he  was  bad-tHUpererJ,  took  the 
most  civil  advances  unkindly,  and  would  not  even  fVateniize  with 
a  pair  of  very  well  disposed  and  sensihle  owls  that  were  picketed 
w  ith  him.  At  last,  whet»  he  so  totally  failed  to  appreciate  his  po- 
sition as  to  use  his  claws  with  painful  clfect,  he  was  summaiily  ex- 
ecuted. Both  this  and  the  younger  one  before  him  had  a  peculiarly 
[plaintive  whistle  to  signify  hunger  or  a  sense  of  loneliness,  a  note 
that  was  almost  musical  In  intonation*  This  was  the  only  cry  I 
ht*anl  from  ihem  ;  the  old  turds  have  the  harsh  loud  scream,  much 
alike  in  all  our  large  hawk<^< 

The  quarrj*  of  hwainson's  buzzard  is  of  a  very  humble  nature. 
I  never  saw  one  stoop  upon  a  wild-fowl  or  grouse,  and  though  they 
probably  strike  r.  bbits,  like  the  red-tails,  their  prey  is  ordinarily 
nothing  larger  than  gophers.     Though  really  strong  and  sufllclejitly 
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fierce  bifds,  they  Uck  tho  ^'suap"  of  the  falcons  antl .  jutixrt ;  •ad_ 
I  scarcely  think  they  are  smart  enough  to  catch  birds  very  of 
I  saw  one  make  the  attempt  on  a  lark-banting.  The  hawk  jKiti 
in  the  air,  at  a  height  of  ulmut  twenty  yanis,  for  fully  a  minat 
fell  heavily  with  an  awkwanl  thrust  af  the  talona — ^ancl  missc 
the  little  hini  slipped  off  budly  scared  no  doubt,  but  uuburt^  whB 
the  enemy  flapped  away  sulkily,  very  likely  to  prowl  around' 
gopher-hole  for  hia  dinner,  or  take  potluck  at  grasshoppcru-  Tlicy 
procure  gophers,  mice  and  other  snmll  quadrupeds  both  by  waiting 
patiently  at  the  mouth  of  the  lioleH,  really  to  claw  out  the  onlucky 
animals  the  moment  they  shovv  their  nosus,  and  by  aaijing  low  over 
the  ground  to  pick  up  such  as  they  may  iiud  away  from  hoin«. 
But  I  question  whether,  after  all,  insects  do  oot  furnish  their  prin* 
jCipal  subsijitence.  Those  that  I  shot  after  midfjummer  all  bant 
their  crawsi  smiled  with  grabshoppern.  Theae  insect^*,  which  appetr 
sometimes  in  almost  inconceivable  numbers,  Beem  to  be  the  nat- 
ural source  of  supply  fur  a  variety  of  animals.  Wolves,  fux^s^ 
badgers,  and  even  tlic  rotlents,  like  gophers,  sup[>08ed  Vfgelartaiif, 
come  dowD  to  them.  Sandhill  cranes  stalk  over  the  prairie  to 
epear  them  by  thousands.  Wild-fowl  waddle  out  of  the  reedy 
pools  to  ecoap  them  up ;  we  may  kill  scores  of  shajp-tailed  grou?*^ 
in  September,  to  fin<l  in  every  one  of  them  a  mass  of  gras&ht  i 
only  leavened  wilh  a  few  grubs,*  beetles  leaves,  berries  au^i  ^ 
culent  t<>ps  of  plants.  It  is  amusing  to  see  a  hawk  cattlung  grn 
hoppers;  skipping  about  *Mike  a  hen  on  a  hot  gridiron,"  in 
awkward  way,  and  looking  as  if  he  were  rather  ashamed  of  beuig 
seen  in  such  a  low  performance.  Food  being  so  abundant  and 
easily'  [irocured,  the  birds  become  extretnely  fat  early  in  the  au« 
tumn,  and  lazy  withal.  Unaccustomed  to  the  presence  of  man  in 
these  regions,  they  may  be  approached  with  little  difHculty  aa 
they  perch  on  the  trees,  and  often  Hy  unwittingly  within  short  range* 
When  brought  down  winged  they  show  no  lack  of  spirit,  and  miisit 
bo  prudently  dealt  with,  as  their  talons  are  very  effective  wenpooaof 
defence. 


Cbanges  of  plumage  with  nge  ftffect  more  particularly  tht  nnilcr  |mrls, 
the  back,  wings  and  tail  bdug  more  iiearl.v  alike  at  alt  times. 

Yuuhg-o/'thm'i/njr  (iioth  myxvf^).  Entire  upi>er  pnrit*  dark  brown,  evciy- 
where  varkul  with  tawny  edgings  of  the  individual  reathcrs.  The  yoanfer 
tiie  bird,  the  more  marlccd  this  vark*gat ion  j  It  correspond.^  iQ  tints  dosftly 
wtth  the  color  of  the  under  partd,  bidog  pdle^ft  lu  very  }'oun^  exantples. 
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Under  paru,  Including  Uning  of  wings,  nearly  nuiform  fhvm-colar  (pale 
dull  yellowUh-browta),  thickly  und  sharply  marked  wiih  btiu-klsh-browo* 
j^hftse  lurge  d/irk  spots,  for  the  most  part  circular  or  gulUform,  crowd 
pTosB  the  fore  breast,  scatter  on  the  middle  belly,  enlarge  to  cross- bars 

[  the  (laukiii  become  broad  arrowheads  on  the  lower  belty  and  Ubla?^  and 
arc  wanting  on  the  throat,  which  Js  only  marked  wUh  a  dharp  narrow 
blackluh  pencilling  along:  the  median  line.  Quills  brownish-black,  the 
outer  webs  with  an  ashy  ^hade,  the  inner  webs  toward  the  base  gruybh, 
paler  and  marbled  with  white,  and  also  showin;^  obscure  dark  crossi-bars; 
their  shalXs  blaek  on  top,  nearly  white  underneath.  Tall  fealherH  like  the 
qtiUlSf  bat  more  decidedly  shaded  with  a^liy  or  slate  gray,  and  tipped  with 
whliinh :  their  numerous  dark  cross-bars  ^how  more  plainly  than  those  of 
thequUl£it  but  are  not  no  evident  as  they  are  in  the  old  blrd^i. 

Adults  (either  aex).  Upper  parts  dark  brown,  very  variable  In  shade 
arding  to  season  or  wear  of  the  feathers,  varied  with  paler  brown, 

aylah  or  even  reddish  brown  edgings  of  the  feathers,  but  without  the 
clear  fawn  color  of  the  young:  the  feathers  of  the  crown  showing  whitish 
when  disturbed,  and  usually  sharp  dark  shaft  lines;  the  upper  tall  coverts 
chenrnut  and  white  with  blackish  bars.  Quills  and  tall  feathers  a^  befbre, 
line  the  Inner  webs  of  the  former  showing  more  decided  dark  cross-bars 

[>n  a  lighter  marbled* whitish  ground  ;  and  the  latter  having  broader 
Eld  sharper  dark  wavy  bars*    These  larjj^e  quills,  particularly  those  of  the 

J,  vary  much  In  shade  according  to  wear,  the  new  feathers  being  strongly 
slate- colored,  the  old  ones  plain  dark  brown.  The  tail,  however,  never 
ahowd  any  trace  of  the  rich  chestnut  that  obtains  In  the  adult  B,  bortalU, 
Mate  Under  parts  showing  a  broad  pectoral  area  of  bright  chestnut, 
omtally  with  a  glaucous  ca»t  and  displaying  sharp  black  shaft  Hnes;  this 
area  eontraatlng  sharply  with  the  pure  white  throat.  Other  under  partti 
white,  more  or  less  tinged  and  varied,  according  to  age,  with  light  chest- 
nut. In  the  oldest  male)i,  tht8  chestrmi  is  diminished  to  tracer,  chietly  in 
flank 'bars  and  arrowheads,  and  the  white  throat  is  immaculute;  In  less 
mature  examples,  throat  shows  blackish  pencilling,  and  the  rest  of  the 
under  parts  arc  so  much  marked  with  chestnut,  chiefly  in  cross-bars,  that 
this  color  predominates  over  the  white,  and  appears  in  direct  coutlnuailon 
of  the  pectoral  area  itself.    Some  feathers  of  this  area  are  commonly  dark 

own.    Femnie:    Much  darker  underneath  than  the  male;  throat  pore 

[lite,  but  other  under  parts  probably  never  whitening  decidedly.     Pec- 

ttnd  from  rich  dark  chestnut  or  mahogany  color,  mixed  with  still  darker 

feathers,  to  brownish-black,  and  other  under  parts  heavily  marked  with 

cliesTunt,  chiefly  in  crosH-bars  altermiiing  with  w*hitlsh,  but  on  the  flanks, 

and  sometimes  across  the  belly,  these  markings  arc  qnlte  blackish.    The 

enerai  tone  of  the  under  parts  may  be  quite  as  dark  as  the  pectoral  area 

the  male;  but  It  lacks  uniformity^  and  the  Increased  depth  of  color  of 
the  pectoral  area  In  thta  case  sufUccs  to  preserve  the  strong  contrast 
Already  mentioned. 


FOSSIL  HORSES   IN   AMERICA. 

BT   PROFESSOR  O.  C.  MARSH. 


It  is  a  well  known  fact  that  the  Spanish  discoverers  of  America 
found  no  horses  on  this  continent,  and  that  the  moilem  horse 
(Equus  caballus  Linn.)  was  subsequently  introduced  from  the  old 
world.  It  is,  however,  not  so  generall}'  known  that  these  animals 
had  formerly  been  abundant  here,  and  that  long  before,  in  Ter- 
tiary time,  near  relatives  of  the  horse,  and  probably  his  ancestors, 
existed  in  the  far  west  in  countless  numbers,  and  in  a  marvellous 
variety  of  forms.  The  remains  of  equine  mammals,  now  known 
from  the  Tertiary  and  Quaternar}-  deposits  of  this  country,  already 
represent  more  than  double  the  number  of  genera  and  species 
hitherto  found  in  the  strata  of  the  eastern  hemisphere,  and  hence 
afford  most  important  aid  in  tracing  out  the  genealogj'  of  the 
horses  still  existing.- 

The  animals  of  this  group  which  lived  in  this  country  during  the 
three  divisions  of  the  Tertiary  period  were  especially  numerous  in 
the  Rocky  Mountain  regions,  and  their  remains  are  well  preserved 
in  the  old  lake  basins  which  then  covered  so  much  of  that  country. 
The  most  ancient  of  these  lakes — which  exten<led  over  a  con- 
siderable part  of  the  present  territories  of  Wyoming  and  Utah  — 
remained  so  long  in  Eocene  times  that  the  mud  and  sand,  slowly 
deposited  in  it,  accumulated  to  more  than  a  mile  in  vertical  thick- 
ness. In  these  deposits,  vast  numbers  of  tropical  animals  were 
entombed,  and  here  the  oldest  equine  remains  occur,  four  species 
of  which  have  been  described.  These  belong  to  the  genus  Oro- 
hippus  Marsh,  and  are  all  of  diminutive  size,  hardly  larger  than  a 
fox.  The  skeleton  of  these  animals  resembled  that  of  the  horse 
in  many  respects,  much  more  indeed  than  any  other  existing 
species,  but  instead  of  the  single  toe  on  each  foot,  so  characteristic 
of  all  modern  eqnines,  the  various  species  of  OrnJn'j)]n(s  had  four 
toes  before  and  three  behind,  all  of  which  reached  the  ground. 
The  skull,  too,  was  proj)ortionately  shorter,  and  the  orbit  was  not 
enclosed  behind  bv  a  bridge  of  bone.  There  were  fortv-four  teeth 
in  all,  and  the  premolars  were  smaller  than  the  molars.  The 
crowns  of  these  teeth  were  very  short.  The  canine  teeth  were 
(288) 
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in  both  soxeg,  and  the  incisors  did  not  liavo  the  *'rnark* 


I  Fig.  73. 


Orohiiitms 


wbicb  indicates  the  age  gf  the  tnodern  horse.     Th 
ulaa  were   separate,   and    the    latter   was    entire 

ItUronghout  its  whole  length.     The  tibia  and  fibula 
were  distinct.     In  the  fore  foot,  all  the  digits  ex- 
cept the  potlex,  or  lirst,  were  well  developed,  as 
ehown  in  the  accompanying  figure  (73)  of  the  left 
fore  foot  of   OrohippHs   Ufjilis   Marsh.     The   third 
digit  is  the  largest,  and  its  close  reftembhince  to 
that  of  the  horse  is  clearly  marked.    The  terminal 
phalanx,   or  colHn    hone,   has   a  shaUow   median 
^groove  in  front,  as  in  many  species  of  this  group 
liu  the  later  Tertiary.    The   fourth  digit  exceeds 
I  the  second  in  size,  and  the  fifth  is  much  the  shortest 
[of  all.     Its  metacarpal  hone  is  considorubly  'jurved  outward.     In 
^  the  hind  loot  of  this  genus,  there  are  but  three  digits.    The  fourth 
metatarsal  is  much  larger  than  the  second. 

The  only  species  of  Orohippusi  at  present  known  are  from  the 
I  Eocene  of  Wyoming  and  Utah,  aud  are  as  luLIows ; — Orohippua 
[ffracilis  Marsli,  0,  patnilus  Marsh,  O*  aQitiit  Marshy  and  0.  mc^or 
'  Mar«h.* 

In  the  middle  Tertiary,  or  Miocene,  there  were  two  other  lakes 
[on  either  side  of  the  great  Eocene  basin.  The  largest  of  these 
was  east  of  the  Rocky  Mountains,  extending  over  portions  of 
>  what  are  now  Dakota,  Nebraska  and  Colorado.  The  clays  depoa- 
lied  in  this  lake  form  the  '^MaumiHes  lerrts^**  or  *'Dad  lands/'  of 
that  region,  and  are  well  known  for  their  fossil  treasures.  The 
other  Aliocene  lake  was  west  of  the  Bine  mountains,  where  eastern 
J  Oregon  now  is,  but  its  extent  is  unknown,  as  this  whole  region 
has  since  been  covered  with  a  vast  sheet  of  basalt,  a  thousand  or 
more  foct  in  tliickness,  and  the  original  lake  sediments  are  only  to 
be  seen  where  this  lava  has  been  waslied  away.     In  both  of  these 

I  ancient  lake  basins,  many  remains  of  animals  allied  to  the  horso 
are  fouml,  showing  that  during  the  Miocene  this  group  of  mam- 
mals were  well  represented. 
In  the  western,  or  Oregon  basin,  the  genus  MioJuppus  Marsh 
first  makes  its  appearance.  It  resembles  Orohijqms  of  the 
Eocene  in  its  general  characters,  especially  in  the  shape  of  the 
skull,  number  and  form  of  teeth,  and  separate  ulna ;  but  it  had 


AMSR. 


*  Aiii«i-icAii  Jotimal  of  itolence,  VoL  rU,  p.  S47»  Miiri}ti«  iS7i, 
NATURAUST,  VOL,  Vai.  19 


290 


FOSSIL  IIOESES   IN  AU£IltC^ 


Mlohlppns 


only  three  toea  ia  the  fore  foot,  as  well  aa  Ijclmid,  anc 
was  ccKJssilled  with  the  tibia  at  its  lower  end.    In  Uixa  geun^^i 

toes  reached  the  ground,  as  fthowo  in  the  acooo 
panyiug  figure  of  the  Icit  fore  foot  of  J/*V>Af/i|/i 
*H  a»«eo/e'?i*  Marsh,  the  type  eperies  (Fig-  74).     It 

the  same  deposits,  the  genus  AncJiillt4Frium  Mcy4i 
occurs,  represented  by  a  single  Bpecics%  A,  apio 
Marsh.  This  genus  is  closely  allied  to  Miohippui 
but  differs  in  having  a  deep  depression  in  tJie  skull 
in  front  of  the  orbit.  The  radius  and  tdim 
united,  and  the  outer  toes  are  reduced  in  6i«e,  III 
the  eastern  basin,  Anrhitfnrium  Buinii  Leidj 
abundant,  and  with  it  is  found  a  smaller  apecic 
A.  cekr  Marsh.  The  animals  of  these  two  geo« 
are  all  larger  than  the  ftpeeies  of  Qt'ohippus  fhytfljl 
the  Eocene,  some  of  them  exceeding  a  sheep  in  mM,* 
The  Miocene  species  known  with  certainty  are  as  follows: — 
MiohippHs  anneclens  Marsh,  Miohippus  Condoni  {Anchifhtrittm 
Condoni  Leidy)  and  Anchithenum  anceps  Marsh,  from  Oregim; 
and  A,  BainU^  Leidy,  and  A.  celer  Marsh,  from  the  eastern  baalj 

Diu'ing  the  Pliocene,  or  later  Tertiary,  a  great  develuj 
the  horse  family  took  place,  and  vast  numbers  of  these 
left  their  remains  in  the  lake  deposits  of  that  epoch.  The  InrgeslJ 
of  these  lakes  liad  the  Rocky  Mountains  for  Its  western  borderj^ 
and  extended  from  Dakota  to  Texas,  its  northern  part  eoverlDg 
the  bed  of  the  older  Miocene  basin.  Another  Pliocene  lake,  o^ 
unknown  limits,  extended  over  the  older  Tertiary  strata  of  '  "il 
Oregon,  and  evidence  of  still  others  may  be  seen  in  hi 
vada  and  Califurnia.  In  all  of  these  basins,  equine  remaiOB  of 
various  kinds  have  been  found,  but  the  most  important  loiTalitiea 
are  the  region  of  the  Niobrara  river  east  of  the  mountains,  mxnd 
the  valley  of  the  John  Day  river  in  Oregon. 

The  equine  genera  of  the  Pliocene  which  appear  to  li« 
nearly  related  to  their  predecessors  from  older  strata  are,  Anchip 
pun  Leidy,  Ilipparion  Christol,  and  Prolohippxis  Leidy,  all  three 
toed  forms,  but  with  the  outer  digits  reduced  to  much  the  sam^ 
proportions  as  the  posterior  hoodets  of  the  modem  deer  ai>d  oi 
The  genua  PUohippus  Marsh,  from  the  same  deposilSt  had  feci 
like  those  oi  the  recent  horse.     Other  genera,  less  known,  whk 
have  been  [iroposed,  are  Parahippu9^  Merj^chippus^  And  ll;fpokippmi 
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of  Leidy,  to  whose  researches  we  are  so  largely  mdebted  for 
our  present  knowledge  of  this  group.  Of  these  Pliocene  genera, 
more  than  twenty  species  have  been  described  iVom  American 
strntu^  all  apparently  larger  than  thetr  Miocene  relatives,  l)ut  all 
smaller  than  the  present  horse,  and  many  of  them  approaching 
the  ass  in  size.  Among  the  more  characteristic*  of  these  species 
may  be  ineutioned,  Anchippua  Texanus  Leidy,  from  Texas ;  A. 
brevidens  Mar^h*  from  Oregon ;  Hipparion  occUlentale  Leidy,  and 
if,  Bpeciosum  Leidy,  from  Nebraska  ;  I*totohippu»  perditus  Leidy, 
fVom  the  Niobrnra;  P,  parvnlua  Blarsh,  from  Nebraska,  the 
smallest  Pliocene  species ;  Parahippus  cognatuj^  Leidy,  and  Plhj- 
hippugpemix  Marsh,  fl^ora  the  Niobrara* 

III  the  upper  Pliocene,  or  more  probably  in  the  transition  beds 
above,  there  Urst  uppuurs  u  true  Equtm^  and  in  the  tiuaternary  de- 
posits, remains  of  this  genus  are  uot  uncommon.  Five  or  six 
species  are  known  from  the  United  States,  and  several  others  from 
Central  and  South  America.  The  latest  extinct  species  appears 
to  have  been  Eqitas  fraternus  Leidy,  which  cannot  be  distinguished 
ttutttomically  from  the  existing  horse.  These  later  extinct  horses 
are  all  larger  than  the  Pliocene  Equines,  and  some  ol  them  even 
oxceedeii  in  size  the  living  species. 

The  large  number  of  equine  mammals  now  known  from  the 
Tertiary  deposits  of  this  country*  and  their  regular  distributioa 
through  the  suUUvisious  ol"  this  formatiun,  allord  a  good  u[>portu- 
nity  to  asc43rtaiu  the  probable  lineal  descent  of  the  modern  horse* 
The  American  rt^presentative  of  the  latter  is  the  extinct  Equus 
fraternas  Leidy,  u  species  almost,  if  not  entirely,  identical  with 
the  old  world  Eqaus  caballas  Linn*,  to  which  our  recent  horse  be- 
longs. Huxley  has  traced  successfully  the  later  genealogy  of  the 
horse  through  European  extinct  forms,*  but  the  line  in  Am  erica 
was  probably  a  more  direct  oue,  and  the  reconl  is  more  complete. 
Taking,  then,  as  the  extremes  of  a  series,  Orohippus  ugiU$  Marsh, 
from  the  Eocene,  and  Equus  jVatemxis  Leidy »  from  the  Quaternary, 
intermL'diate  forma  may  be  intercalated  with  considerable  cer- 
tainty from  the  thirty  or  more  well  marked  species  that  lived 
in  the  intervening  periods.  The  natural  Hue  of  descent  would 
fieeiu  to  be  through  the  following  genera:  —  Orohippun^  of  the 
Soceue  ;  Miohippus  and  Anchitherium^  of  the  Miocene  ;  Anchippu9f 

*  AmUvertarj  AUdru^d,  Cieulif^ioiU  Sui;i<it>  of  LonUoOt  lS7ti, 
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ITtpparhn^  Protohippus  and  Pliohippus^  of  the  Pliocene;  and 
Etpius^  Quaternary  anil  recent. 

The  most  marked  changes  undergone  by  the  suceesshre  equine 
genera  are  as  follows  :  Ist^  increase  id  size  ;  2d,  increase  in  speed, 
through  concentration  of  limb  bones;  3d,  elongation  of  head  and 
neck»  and  modifications  of  skull.  The  Increase  in  size  is  remark- 
able. The  Eocene  Orohijipiis  was  about  the  size  of  a  fox,  Mio* 
hij^us  and  Anckitherium^  from  the  Miocene,  were  about  as  large 
as  ft  sheep.  Hipparion  and  Pliohippus^  of  the  Pliocene,  equalleil 
the  ass  in  height :  while  the  size  of  the  Quaternary  ^^wu^  was  folly 
up  to  that  of  the  modern  horse. 

The  increase  of  speed  was  equally  marked,  and  w^as  a  direct 
result  of  the  gradual  moiiiiication  of  the  limbs.    The  latter  were 

Fig.  75. 


n,  Orohippuf  (Socene);   b,  MIoliIppns  (Hloeene):  e,  Hippaiioa  (Pliocene); 
df  Equaa  (QQutciDaiy}, 

slowly  concentrated,  by  the  reduction  of  their  lateral  elements 
and  enlargement  of  the  axial  one,  until  the  force  exerted  by  each 
limb  came  to  act  directly  through  its  axis,  in  the  line  of  motioh. 
This  concentration  is  well  seen,  e.  g,,  in  the  fore  limb.  There 
was,  lat,  a  change  in  the  scapula  and  humerus,  especially  in  the 
latter,  which  facilitatetl  motion  in  one  line  only;  2d,  an  ex- 
pansion of  the  radius,  and  reduction  of  the  ulna,  until  the  former 
alone  remained  entire,  and  elfective;  3d,  a  shortening  of  all  the 
carpal  bones,  and  enlargement  of  the  median  ones,  ensuring  a 
firmer  wrist ;  4th,  an  increase  in  size  of  the  third  digit,  at  tlie  ex- 
pense of  those  on  each  side,  until  the  former  alone  supported  the 
limb.  The  latter  change  is  clearly  shown  in  the  above  diagnun 
(Fig.  76),  which  represents  the  fore  feet  of  four  typical  genera  in 
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th«  cqnine  series,  taken  in  euccession  from  each  of  tbe  geological 
perioils  in  which  this  group  of  mammals  is  known  to  have  liveiL 

The  ancient  Orohippus  had  all  foar  digits  of  the  fore  feet  well 
developed.  In  Miohtppus,  of  the  next  period,  the  flfth  toe  has 
disappeared,  or  is  only  represented  by  a  rudiment,  and  the  limb  is 
supported  by  the  second,  third  and  fourth,  the  middle  one  being 
the  largest.  Ilipparhn,  of  the  later  Tertiary,  still  has  three  digits, 
but  the  third  is  mucli  stouter,  and  the  outer  ones  have  ceased  to  be 
of  use,  as  they  do  not  touch  the  ground.  In  Equus^  Uie  last  of 
series,  the  lateral  hoofs  are  gone,  and  the  digits  themselves 
represented  only  by  the  rudimentary  splint  bones.*  The 
middle,  or  third  digit,  supports  the  limb,  and  its  size  has  increased 
accordingly.  The  corresponding  changes  in  the  posterior  limb  of 
these  genera  are  very  similar,  but  not  so  striking,  as  the  oldest 
type  (Oi'ohtppus)  had  but  three  toes  behind.  An  earlier  ancestor 
of  the  group,  perhaps  in  the  lowest  Eocene,  probably  had  four 
toes  on  this  foot,  and  live  in  front.  Such  a  predecessor  is  as 
clearly  indicated  by  the  feet  of  Orohippus^  as  the  latter  is  by  its 
Miocene  relative.  A  still  older  ancestor,  possibly  in  the  Creta- 
ceous, doubtless  had  Ave  toes  in  each  foot,  the  typical  number  in 
mammals.  This  reduction  in  the  number  of  toes  may,  perhaps, 
have  been  due  to  elevation  of  the  region  inhabited,  which  grad- 
ually led  the  animals  to  live  on  higher  ground,  instead  of  the  soft 
lowlands  where  a  polydactyl  foot  would  be  an  advantage. 

The  gradual  elongation  of  the  head  and  neck,  which  took  place 
in  the  successive  genera  of  this  group  during  the  Tertiary  period, 
was  a  less  fundamental  change  than  that  which  resulted  in  tiie  re- 
duction of  the  limbs.  The  process  may  be  said  to  have  already 
began  in  OrokippuH^  if  we  compare  that  form  with  other  most 
nearly  allied  mammals.  The  diastema,  or  **  place  for  the  bit,**  was 
well  developed  in  both  jaws  even  then,  but  increased  materially  in 
succeeding  genera.  The  number  of  the  teeth  remained  the  same 
until  the  Pliocene,  when  the  ft*ont  lower  premolar  was  lost*  and 
subsequently  the  corresponding  upper  tooth  ceased  to  be  function- 
ally developed.  The  next  upper  premolar,  which  in  Oro/<<7>;ma 
was  the  smallest  of  the  six  posterior  teeth,  rapidly  increased  in 
size,  and  soon  became,  as  in  the  horse,  the  largest  of  the  series* 
The  grinding  teeth  at  first  had  very  short  crowns,  without  cement, 

*  Tiie  morjem  borsD  occosionaUy  has  oce  oftbo  nDC^etrnl  hoofleli developed,  nauaUj 
on  Uie  fore  foot. 
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and  were   iDserted   by  Oistinct  rootfl.     In    Pliocene  b^x  rt". 
mohirs  became  longer,  and  were  more  or  less  eoaterl  wn  nt. 

The  modern  horse  has  extromely  long  grindere,  without  true  roots^ 
and  covered  with  a  thick  external  layer  of  cement.  Tin*  canine 
teeth  were  very  Inrgo  in  Orohippus,  and  in  thi«  genua,  a.s  well  as 
those  from  the  Midtile  Tertiary ,  appear  to  have  been  well  devel- 
oped in  both  sexes.  In  later  forms,  these  teeth  declined  in  slxc, 
especially  as  the  changes  in  the  limbs  afforded  other  facilities  for 
defence,  or  escape  from  danger.  The  incisors  in  the  early  fornix 
were  small,  and  without  the  characterislic  ^^mark*^  uf  the  modem 
horse*  In  the  genera  from  the  American  Eocene  and  Miocene, 
the  orbit  was  not  enclosed  behind  by  an  entire  brirlge  of  bone, 
and  this  first  makes  its  appearance  in  this  country  in  Pliocene 
forms.  The  depression  in  front  of  the  orbit,  so  charttcteriHtic  of 
Auchltherium  and  some  of  the  Pliocene  genera,  is,  strange,  to  say, 
not  seen  in  Orohippus^  or  the  later  Miohippns^  and  is  wanting, 
likewise,  in  existing  horses.  It  is  an  Interesting  fact  that  the  pe- 
culiarly equine  features  acquired  by  Orohfppus  are  retained  per- 
aistenlly  throughout  the  entire  series  of  succeeding  forms.  Sucli, 
t.  r;.,  is  the  form  of  the  anterior  part  of  the  lower  jaw,  and  alao 
the  characteristic  astragalus,  with  its  narrow,  obliqne,  superior 
ridges,  and  its  small  articular  facet  for  the  cuboid. 

Such  is,  in  brief,  a  general  outline  of  the  more  marked  cUangif 
that  seem  to  have  produced  in  America  the  highly  specialised 
modern  Etptus  from  his  diminutive,  Ibur-tocd  predecess<jr,  the 
Koceue  Orohippus,  The  line  of  descent  appears  to  Imve  been  tK* 
rect,  and  the  remains  now  known  supply  cvcr>*  important  inter- 
mediate form.  It  is,  of  course,  impossible  to  say  with  certainty 
through  which  of  the  three-toed  genera  of  the  Pliocene  that  lived 
together,  the  succession  came.  It  is  not  impossible  that  the  later 
apecies,  which  appear  gcnorically  identical,  are  the  descendants  of 
more  distinct  Pliocene  types,  as  the  persistent  tendency  In  all  the 
earlier  forms  wai  in  the  same  direction.  Considering  the  remark* 
able  development  of  the  group  through  the  entire  Tertiary  period, 
and  its  existence  even  later,  it  seems  xery  strange  that  none  of  the 
species  should  have  survived,  and  that  we  are  indebted  for  our 
present  horse  to  the  old  world. 


NOTKS   FROM  THE  JOURNAL  OF  A  BOTANIST 
Ui  EUROPE. 

BY  W*  S.  FARLOWt  M.D. 


I 


PAHT  in,  GENEVA  AND  THE  ALPS* 

ER  a  month  of  wandering  through  Switzerlfind  and  oorihern 
Ituly,  I  have,  at  length,  setth^d  in  tliiscliarming  city  for  the  purpose 
of  more  systematic  botanical  study  than  one  is  likely  to  under- 
tnke  in  such  resorts  as  Grindelwald  and  Zormalt.  I  arrived  in 
Switxerliind  from  Munich  ahout  the  middle  of  July,  ami  readied 
Grindehvald  on  the  20th,  when  the  alpine  vegetation  was  in  full 
bloom,  and  I  Ihirdc  I  never  saw  such  a  display  of  wild  flowers  as 
was  then  to  be  found  in  almost  all  the  high  paKtures,  or  Alps 
proper,  and,  still  higher  up,  on  expowed  rocks  just  below  the  snow 
lino.  For  the  European  botanist,  who  is  only  in  search  of  rarities, 
Zermatt  is  much  richer  than  Grindelwahl  In  general,  Dauphiny 
is  more  favorable  for  the  botanist  than  Switjcerland  itself,  but  to 
an  American,  wbo  must,  at  least,  see  Switzerland  and  who  wishes 
to  get  a  goo<l  general  idea  of  the  alpine  flora  at  the  same  time, 
no  place  seems  to  mo  better  adapted  than  Gnndelwald.  The 
valley  is  easily  and  quickly  reached  and,  only  a  few  steps  fjom  the 
Tillage,  is  the  moraine  of  the  lower  glacier  which,  by  a  constant 
recM?8sion  (acconling  to  the  guides)  for  twenty  years,  has  left  ex- 
posed a  muss  of  rocks  on  which,  but  more  particularly  along 
their  border,  may  be  found  nnmerons  alpine  and  sub-alpine  plants. 
Amongftt  the  most  beautiful  and  common,  are  Linaria  alpina  DC, 
and  Epilobiurn  Fleischeri  Ilochst,  which  attract  the  eye  of  non- 
botanical  travellers,  and  even  of  the  guides  themselves.  To  the 
left  of  the  moraine  (looking  up)  and  along  the  path  leading  to 
the  mer  fie  ghwe  one  can  without  fatigue  collect  alpine  plants  to 
hia  hearts  content,  including  even  the  famous  Edelweiss,  Xeanfoyjo- 
dium  alpmum  Cass.,  unless  he  arrives  a  little  late  in  the  season,  in 
which  case,  every  trace  of  it  will  have  disappeared  under  the  dev- 
iions  of  guides  and  tourists.  For  my  part,  I  can't  see  the 
beauty  in  the  flower,  and  it  was  a  great  annoyance  to  have  a 
handful  thrust  into  my  face  every  few  minutes  by  some  enter- 
prising, but  not  over-polite,  Swiss  boy.     It  does  very  well,  how- 
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eror,  for  the  guides  to  wear  a  sprig  in  tbeir  hats,  it  gives  them 
such  a  decided  alpine  look  aud,  then,  it  is  so  romantic.  Kvm 
one  has  beard  about  the  chamois  hunters  who  imperil  their  live*  In 
gathering  the  Edelweiss  growing  about  half-way  up  strop  preci- 
pices, nobody  knows  how  many  thousand  feet  high,  all  for  Uiii 
sake  of  some  beauteous  maiden.  At  present,  maidens  of  the  above 
class  hare  probably  retired  to  the  remotest  valleys ;  at  any  rate, 
they  are  not  met  with  in  Grinrlelwald.  But  Edelweiss  may  be  had 
without  great  risk  of  life  or  limb  ;  for  w^hile  crossing  the  Simploa 
I  had  only  to  step  out  of  the  diligence  to  pick  specimens  of  it 
growing  on  some  rocks  near  the  road.  But,  to  return  to  our  path 
to  the  mer  de  glace  —  along  the  lower  portion  a  most  beautiful 
effect  is  proiluced  by  the  quantities  of  Phatangium  ramosum  Lam« 
and  Ajitraniia  major  L.,  growing  together,  the  latter  proving  Umi 
even  an  umbellifer  can  be  beautiful.  Above,  on  the  mountain, 
Aconttum  NapelluH  and  A,  lycoctofium^  with  numerous  Caryophyl- 
laceaj,  attract  the  attention  of  the  traveller. 

No  one  who  is  so  fortunate  as  to  be  in  Grindelwald  in  July,  or 
the  beginning  of  August,  should  fail  to  ascend  the  Faulhorn.  After 
emerging  from  the  (brest,  uninteresting,  except  from  a  few  Ocnnp- 
anulw^  to  all  Init  lichenologists,  one  finds  in  abundance  the  beau- 
tiful alpine  rose,  Hhrtdodendron  ferruginmim  L.,  which  the  Imlies 
are  so  fond  of  fastening  in  bunches  to  the  enda  of  their  alpen- 
stocks ;  anti,  growing  with  it  in  abundance,  but  flowering  a  little 
later,  the  odd  Gentiana  2>unct(Ua  L.  After  passing  the  cliiilct,  the 
really  alptne  flora  is  first  seen  in  a  meadow  blue  with  Gentiana 
Baimricu  and  G>  venta  mixed  with  Androsace,  while  the  roost 
beautiful  G.  aaxuUs  occurs  farther  on.  Every  step  disclosea  new 
beauties,  the  fragrant  NigriteUa  anguAttfolia^  Violae^  Pnmulcp^  S^m^ 
perviva^  Saxlfra^m  and  composites  wnthont  end,  till  the  climax  la 
reached  at  a  little  knoll  not  fai'  from  a  small  black  looking  lake, 
just  under  the  snow  fields,  which  is  covered  with  SoldaneVa  mfnima 
Iloppe.  The  nodding  of  the  beautiAil  little  purple-blue  corolla*, 
the  distant  tinkling  of  hundreds  of  bells  from  a  large  herd  in  the 
alp  below,  the  bare  black  rocks  and  snow  ahead,  and  behind  the 
magnificent  mass  of  the  Wetterhorn,  fi-ora  which  one  hears  constant 
avalanches,  all  form  a  picture  which  no  one  ia  likely  to  forget. 

The  proper  time  for  seeing  the  alpine  flowers  is  from  the  middle 
of  July  till  the  mitldie  of  August,  better  however  in  July*  lliosc 
who  arrive  late  In  Augusti  as  do  most  of  the  Americans,  will  search 
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in  rain,  evcu  in  the  richest  local i ties,  for  a  glimpse  at  the  wonder- 
fill  profusion  and  brillianey  of  the  mountain  liora.  Single  spec- 
ixnens  of  many  and  some  even  rare  species  may  then  be  found, 
but  the  flowers  will  have  ceased  to  be  afeatnre  of  the  lanflscape. 
The  lichenologist  will  find  superb  specimens  of  Evernia  divaricata 
m  tmii  in  the  forest  between  Grindelwald  and  the  Rosenlaui 
glacier* 

I  regret  not  having  had  time  to  explore  the  St.  Gothard  for 
lichens  which  are  said  to  be  interesting  in  that  region*  The  rocks 
below  the  celebrated  Devil's  Brirlge  were  covered  with  Gyrophorm^ 
mostly  common  species,  however.  The  richest  botanical  field  of 
Switzerland  which  the  American  is  likely  to  visit  is  Zermatt, 
at  the  foot  of  l^Ionte  Rosa.  Here,  there  is  enough  to  catch  the 
eye  of  the  traveller,  but  the  species  for  which  Zcrmatt  is  partic- 
ularly famed  must  be  diligently  sought,  and  one  who  expects  to 
examine  this  region  profitably  must  make  up  his  mind  to  stay  at 
least  a  week.  Interesting  plants  are  found  on  the  road  from  Visp 
Zermatt  and,  at  least,  the  first  half  of  the  way,  as  far  as  St, 
Iklaus,  had  better  be  made  on  foot  for  tlmt  reason.  The  RitTeU 
berg  is  intcrestlug  in  the  season  but,  by  the  middle  of  August, 
not  A'ery  much  is  to  be  found.  The  Phius  cembra  of  this  moun- 
tain, and  the  larches  whose  trunks  are  gay  with  Evernia  vulpn^t- 
are  certainly  worth  seeing. 

As  far  as  botany  is  concerned,  Charaounix  is  ver\^  uuinte  re  sting, 
although  the  lichens  are  tolerably  nnmerous.  The  Fleg^re  is  al- 
most stupid  in  its  monotony,  and  the  only  plant  of  any  Interest  is 
the  fern  AUosorus  crif^pusy  nbundunt  just  before  entering  the  forest. 
Attracted  by  the  name  *'  Ic  Jardin/'  I  started  off  early  one  morning 
expecting  to  return  laden  with  treasures.  The  scenery  was  mag- 
nificent, but  the  so-called  garden  is  destitute  of  all  but  common  al- 
pine plants^  such  as  Oenliana  punctata,  O.  BaiHirica^  Linana 
aipijui^  etc.  The  excursion  on  the  whole  is  fatiguing  over  the  mer 
de  ghice  as  far  as  can  be  «een  from  Montanvert,  then,  round  a 
corner  of  the  AignWe  dn  moine  to  the  Teiafere  moraine,  then  a 
horrid  climb  up  the  moraine  relieved  only  by  the  bright-flowers  of 
Adenost^ten  allnfronH^  and  across  the  Telaf^n-e  glacier  to  the  Jardin  ; 
in  all,  a  walk  of  nine  hours  over  snow,  ice  and  moraines. 

Let  me  now  say  a  word  about  the  books  a  traveller  had  better 
take  with  him  to  the  botanical  districts.  I  started  with  Koch's 
**Taechenbuch  der  Deutschen  und  Schweizer  Flora,"  which  I  Ibund 
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to  answer  the  desire<1  object  very  well,  aUliough  it  is  roim      *    ' 
tjr[tiate<L     It  is  not  in  print,  however,  juhI  can  only  be  «»  *t 

sccond-haDcl  bookstores  of  the  lar^e  cities.  I  hari  the  inifttortune 
to  lose  uiy  '^Taschenbuch^aiifi  hnil  sorne  trouble  in  llnding:  a  sub- 
stitLite  at  Lucerne.  I^i  iiic  waro  all  your  reuiler*  ugtiiniift  Ji 
wretched  **Ttt8ehenbegleiter  ilea  Alpenchibisten"  by  Dr.  H.  T, 
Smilen  One  might  just  as  well  try  U)  fhid  a  plant  in  BratUhaw'i 
*' Railway  Guitk*.**  At  last,  io  Geneva,  I  found  an  excellent  little 
guide  called  ^*Flore  anulytique  de  la  Suisse'*  by  1*.  Morthierof  Nea* 
chatel,  second  edition,  1872.  It  is  compact  and,  if  only  di>rently 
bound,  instead  of  being  in  paper  covers  like  all  continental  books, 
would  l>e  as  convenient  as  possible.  The  orders  are  arranged  ac- 
cording to  the  natural,  but  llie  key  on  the  Lintuean,  syfttem*  The 
author,  it  must  be  remarked,  has  a  very  neat  way  of  getting  ovier 
diffictilties  in  the  larger  and  more  cotnpltcated  genera.  The  prin- 
cipal species  are  clearly  given  and,  at  the  bottom  of  t\w  piige,  a 
note  like  the  following:  Between  species  A  and  B  are  several 
hybrids  known  a^  species  C,  B,  E,  etc.,  of  different  authors.  This 
might  certainly  be  called  eliminating  difficulties. 

Geneva,  although  long  known  as  the  residence  of  disttngnt.^hed 
scientific  men,  is  not,  at  present,  so  much  frequented  Uy  Amencan« 
who  wish  to  pursue  science  as  the  German  University  towns. 
The  Academy  partakes  to  a  large  degree  of  the  nature  of  a 
German  gymnasium.  This  is  owing,  partly,  to  the  abseocef  Qutll 
recently,  of  good  practical  laboratories  which  are  so  common  b 
Germany,  and  to  which  that  country  is  indebted  for  the  largo  in* 
flux  of  foreign  students.  Recently»  however,  the  new  Academy 
buildings  have  been  finished  in  a  very  substantial  manner,  and 
the  number  of  laboratories,  cbemical,  physical,  anatomical,  phys- 
iological, botanical,  zoological,  etc.,  is  quite  astonishing.  It  is 
said  that  a  part  of  the  large  sum  l>cq  neat  bed  to  the  city  by  the  latij 
Duke  of  Brunswick  is  to  be  devoted  to  improving  the  Academy 
and  raising  it  to  the  rank  of  a  University.  I  have  no  doubt 
this  will  soon  be  done,  and  then  Geneva  may  attract  American 
fltudents,  as  the  beauty  of  its  situation  and  the  opportuoitlea  for 
learning  French  are  two  very  decided  advantages. 

Botany  is,  at  present,  ropresent^il  here  by  M,  Alphonse  da 
Candolle  and  his  son  M.  Casimir  and  Dr.  Johann  Muller,  called 
Argoviensis,  to  distinguish  him  from  the  numerous  other  MiiJlers, 
distinguished  in  botany  and   zoology.    M.  E<^lward  Boi«sicr  r^ 
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[*car  the  €11}%  and  the  aged  M.  Duby  a  Bhort  distance  up  on 
%ke.  Besules  theee  ia  a  3kL  Thune,  professor  of  vegetable 
physiology.  The  laboratory  of  the  latter  has  l>een  recently  fitted 
up.  The  botani<'»l  gardeiu  altbongh  forming  a  very  pleai^aiit  play- 
gronnd  for  children  and  their  nurses,  is  hardly  what  one  would 
«xpc*ct  from  a  city  lo  which  three  generations  of  De  CandoUes 
*e  lived.  It  is  whisi>ered  that  the  city  goverrinient  prefers  to 
it  as  a  propQir^itin'j  ^.'anlou  for  tl»e  supply  of  the  public  squares 
and  park8. 

In  herbaria  (Ijc  <'ily  i«  very  rich,  ilicro  beinfc,  at  present,  three 
distiuel  lar*5^e  collections  ;  the  Dc  Caiidolle  herbarium  opposit<^ 
the  cathedral ;  the  collection  of  M.  Boissier  at  his  i*esidence  ;  and 
that  of  Delesscrt  formerly  in  Parle.  The  latter  is  not  yd  ar- 
ranged and  will  be  for  s^ome  time  particularly  inaccessible.  The 
De  Candolle  herbarium  is  in  two  divisions;  the  first,  from  which 
the  earlier  vohunes  of  the  Prodromus  were  written,  remains  as  a 
classic  memorial  of  that  work,  no  additions  or  alterations  being 
made  in  it,  but  all  pun-bases  and  exchanges  are  inserted  in  the 
second  herbarium,  which  contains  the  materials  of  the  later  vol- 
umes. 

The  curator  of  the  herbarium  is  Dr.  Mullcr*  whom  I  found  on 
my  arrival  rcBtiug  from  the  fatigue  arising  from  his  work  on  Bra- 
jciliaii  Rubiaceas  by  devoting  himself  to  his  favorites  the  lichens. 
With  his  ttssistaiice  I  was  enabled  to  study  the  lichen  flora  of  Ge- 
neva. This  excellent  botanist  and  most  amiable  man  has  an  ex- 
tensive general  knowledge  of  all  branches  of  botany,  and  does 
not  turn  up  bis  nose  at  the  smaller  plants  as  beneath  his  notice. 
In  his  knowledge  of  lichens  he  has  few  equals  in  Europe,  although 
most  of  his  time  Is  given  to  the  study  of  phaniogams.  The 
Vegelalions-punkt  mania  does  not  prevail  at  Geneva  as  in  Ger- 
many, wjiere  it  atfects  many  of  the  younger  botanists  to  such  an 
extent  that  they  are  quit«  unfitted  for  practical  work.  The 
Germans  are  constantly  making  the  mistake  that  everything  mi- 
croscopic is  important,  in  fact  more  important  than  anything  else. 

The  flora  of  Geneva  is  exceedingly  interesting,  the  city  being 
situated  at  a  point  where  a  northern  and  southern  flora  unite. 
It  was  too  late  to  study  the  pluenerogams  when  X  arrived,  but  the 
lichens  are  always  in  season.  A  short  hour  ft-ora  the  city  is 
the  Pas  de  TEc belle  leading  to  the  passage  between  the  Grand 
and  Petit  Salevc.     Here  is  the  original  station  of  a  number  of 
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species  of  lichens.  Along  the  patli  one  sees  rocka  and  nic 
bearing  marks  of  the  cliisel.  These  woi-^i  made  hy  Dr,  Mtiti#* 
who  points  out  the  identical  spot  wliere  the  first  Amphilama 
grannhsum  was  found  by  him,  as  well  as  other  new  flpi*ci€«. 
Everywhere  lichens  abound.  In  the  passage  above,  betwf?en  th/b 
Grand  and  Petit  SalevCf  the  rocks  of  the  two  sides  bear  dlflbrent 
species :  to  the  left,  the  rare  Toninia  BoiffinWi^  LtjjmJinLta  SaU* 
t)€n8i8  tiud  Omphalaria  pithnnata^  and  to  the  nght,  many  Frmi- 
cariacem.  At  present,  more  than  a  thousand  species  of  licheu 
have  been  found  in  the  vicinity  of  Geneva,  a  very  large  niimlier 
for  a  local  flora.  In  one  spot  a  number  of  holes  have  been  drilled 
into  the  rocks,  and  Prof,  DeBary  one  day  suggested  jokingly, 
that  Dr.  Miiller  was  going  to  blow  np  the  mountain  to  see  if  he 
could  not  find  some  new  sjiecies  inside.  To  show  how  thoroughly 
Dr.  Miiller  has  explored  this  region  (pointing  to  a  ledge  of  roek») 
he  said  that  he  began  at  one  end  one  Sun<lay,  and  examined  a 
certain  tract  marking  the  place  where  he  left  off,  and  returned 
on  successive  Sundays  until  the  whole  ledge  was  explored.  The 
Eldorado  of  llchenologists  is  near  the  summit  of  the  Grand 
Gorge  on  the  Grand  Saleve.  Between  the  fallen  boulders  at  thu 
foot  of  the  mountain  is  found  Cifcfamcn  Eutojwfum  in  abundance, 
and  also  the  rare  fern  Asplenimn  IlaUert  which  generally  ^lowa 
with  Solorina  saccata. 

On  the  opposite  side  of  Geneva  from  the  Salove  and  farther 
distant  are  the  highest  summits  of  the  Jura,  the  D^Me,  Colomhicr 
and  Heculet.  Of  these  the  D6le  is  the  most  accessiblu*  The 
ascent  is  made  from  St.  Cergues  about  three  hours  distant  from 
Nyon  on  the  lake.  The  excellent  road  ascends  gradually  to  St, 
Cergues  and  affords  magnificent  views  of  the  lake  and  Mt,  Blanc. 
It  is  from  this  route  that  one  is  best  enabled  to  form  a  correct 
idea  of  the  height  of  the  latter  mountain  which  Bcems  to  rise 
higher  and  higher,  wliile  the  lower  mountains,  as  the  SahWc  anil 
the  Mole  sink  gradually  until  they  arc  lost  in  an  undulating  plain* 
At  St.  Cergues  the  traveller  finds  himself  in  a  ver^*  pHmltlire 
region.  The  doors  of  the  rooms  at  the  inn  are  destitute  of  tmlla  | 
or  locks.  There  being  no  fire  or  possibility  of  a  fire  ex€»cpt  in 
the  kitchen  I  took  refuge  in  that  apartment  and  looked  on  in  as- 
tonishment while  the  landlady  made  soup  of  bread,  water  and  i 
garlics.  The  '" an} thing  warm  that  I  wanted"  turned  out  to  be 
cold  Swiss  sausage.     All  that  I  can  forgive,  but  why  would  the  J 
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landWly  stand  by  me  while  I  was  eating,  and  ask  if  I  liked  the 
food  ?  Of  eoiirsje,  I  had  to  say  it  was  delicious.  The  next  day, 
with  a  gendaimes  as  a  guide,  carrying  an  enormous  basket  with 
a  very  little  luncheon,  I  went  to  the  summit,  passing  through 
large  forests  of  Abies  excelm^  and  pastures  full  of  the  beautiful 
Oentiana  ciliata.  The  rocks  of  the  summit  were  covered  with 
lichens,  the  most  striking  of  whicU  were  Blaiom  mpestriSy  var. 
calva^  Ven*ucana  plumbea^  F.  iJuJhurn^  Blastema  Agardhiana^ 
B,  nubujena,  Caloplaca  chalybftta  and  Biatora  Jurana.  Having 
disposed  of  our  luncheon,  1  soon  managed  to  111)  the  basket^  my 
box,  and  all  my  [)ockets  to  overflowing,  to  say  nothing  of  two  or 
three  leaves  of  Cirslum  ferox  covered  with  a  Pitcdnia^  anil  several 
lai'ge  agarics  which  I  carried  in  one  hand.  The  gendarmes  did 
not  seem  to  mind  the  Ciadonim  and  Pannelitp  much  :  but  I  thought 
his  countenance  fell  as  he  saw  the  VeTntmruv  and  other  mine* 
ralogical  plants  going  into  the  basket  which  1  kindly  allowed  him 
to  carry.  Returning  to  Nyon  in  the  omnibus  I  managed  to  in- 
commode my  neiglibors  by  the  specimens  in  my  coat  pockets.  Jn 
iny  lap  was  a  heap  of  Cladotdm  and  X*eUiger(E^  and  a  worthy 
Swttzer  opposite  got  his  feet  entangled  in  the  strap  of  my  bo- 
tanical box,  where  were  my  choicest  ^specimens,  and  1  soon  saw  it 
moving  towards  the  door  bottom  upwards  with  the  cover  open. 
But  every  one  was  restored  to  good  nature  by  a  young  lady,  jtist 
Ci^m  Paris,  who  distributed  a  package  of  candy  amongst  the  com- 
pany. 

An  Interesting  locality  for  lichens  is  along  the  Arve  above 
Geneva;  but,  at  the  time  of  my  visit,  the  stones  on  whicli  they 
grow  were  under  water.  Only  in  spring  can  one  collect  there 
with  advantiige.  During  his  excursions  in  the  higher  Alps^  M .  Cas- 
imir  De  Candolle  has  made  some  Interesting  discoveries  with 
regard  to  the  height  at  which  lichens  grow.  Ho  found  on  the 
summit  of  Monte  Rosa  (15^*217  ft.  high)  Aviphilorna  viurm'um* 
The  upper  part  of  the  Schreckhora  (13,t586  ft.  high)  is  covered 
with  lichens  ;  so  far  as  is  known,  however,  only  common  species. 
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Hlrveys  West  of  tue  100th  Mcoidiam. —  We  ha 
Lt.  WUeeler's  prelimiuary  report  of  progress*  of  1.!ie  i:     _  calj 

and  geological  surveys,  and  exijlorations  west  of  the  lUUlh  merid- 
ian in  Nevada,  Utah,  Colorado,  New  Mexico  and  Arizona.     TTio! 
fourth  season  of  Held  work  woa  brought  to  a  close  in  Deceiiibef  la6l,| 
wheu  tht?  parties    returaed  to   Washington   to  elaborate  remiltd. 
These  surveys  have  been  made  to  perfect  and  su[>|ilement  eiteti  other  | 
in  sjuch  a  way  that  a  vast  ei^tent  of  country  has  been  covered  in, 
from  central  California  over  a  great  part  of  Nevada,  as  far  east  J 
eastern  Utah  and  south  including  Aii zona.     The  ijiitial  work  of] 
surveys  consists  in  the  accurate  mapping  out  of  tlie  public  domain 
lying  to  the  westward  of  the  lOOth  meridian.    To  accouiplish  Uu», 
a  number  of  skilled  topographers  and  astronomers  have  been  cnir  J 
ployed,  whose  successful  efforts  can  hardly  be  overestimated  is 
these  particular  lines.    As  collateral  branches  of  ihe  work,  geology 
mineralogy,  chemistry,  botany,  ethnology  and  zoology,  all  have  re- 
ceived due  share  of  attention  and  large  collections  have  been  tnadet 
ainouutlng  to  many  thousands  of  specimens.     In  addition  to  these 
scientific  subjects,  the  questions  more  especially  bearing  on  potJU 
icai  economy  have  been  carefully  discussed;  such  an  mettiodftofj 
irrigation,  mining,  etc*,  the  establishment  of  military  posts^  etc* 
Numerous  photogniphs  were  taken  representing  the  ancient  as  well 
as  modern  dwellings  of  the  Indians,   the  geological  formatioofli 
motintains,  etc.     A  vast  amount  of  manugcript  is  in  hand  rtacly 
for  publication  should  Congress  make  the  necessary    and  highly 
proper  appropriations,     Probably  not  less  than  liliy  new  s[iede8 
of  insects,  lish,  etc.,  will  be  figured  in  the  reijorts,  which  will  con- 
sist oi'  seven  quarto  volumes  besides  an  attns  of  maps,  which  is 
already  near  completion.     From  the  maps  we  have  seen,  we  Jud^ 
that  they  are  probably  the  best  of  the  country  ever  made*     ThU 
year's  work  will  consist  of  labors  in  the  mining  district  known 
as  Snab  in  Colorado.     The  jttrsuunel  of  the  party  is  ncArly  tbB 
same  as  heretofore,  consisting  of  the  following  accomplished  o0l* , 
cers;  among  the  names  will  be  recognized  several  well  known  tal 
naturalists  : — Lt.  G.  M.  Wheeler,  Corps  of  Kngineers  in  chargt- ;  L%* 
W.  M.  Marshall,  Corp**  uf  Engineers  Astrononiii^d  ;   U-   R.  H. 
(S02} 
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[ogie»  Corps  of  Engineers  Meteorological ;  Dr.  H,  iS.  Yarrow, 
U.S.A.,  Surgeon  and  Naturalist;  Dr.  J.  T.  Hotliroek,  U*S.A., 
Burgeon  and  Butanist ;  Dr.  Oscar  Loew,  Chemist  and  Mineralo- 
gist ;  11.  W.  Ilenshaw,  Assistant  Naturalist  and  OrnitlioLogist ; 
besides  a  corps  of  traiiied  collectors. 

The  area  gone  over  in  1873  was  do  less  than  76,000  square 
miles,  aud  Lt.  Wlieeler's  work  has  probalily  not  been  surpassed 
for  general  accuracy  and  miniiteuesa  of  detail.  Dr.  Yarrow's 
name,  as  that  of  tLe  olBcer  in  cliarge  of  Natural  History  division 
of  the  work,  is  suUlcient  guarantee  of  the  highly  creditable  manner 
In  which  that  branch  of  iuvcstigation  is  conducted.  His  results, 
to  many  of  which  we  have  already  enjoyed  access,  are  of  great  in- 
terest and  importance.  It  is  to  be  earnestly  hoped  that  this  great 
ami  most  important  work  may  not  be  restricted  for  want  of  the 
funds  needed  for  its  completely  successful  prosecution. —  Elliott 
Codes. 

Chkck  List  of  Col^optera.'^ — A  new  and  revised  list  of  our 
beetles  has  long  been  needed,  as  a  convenience  in  arranging  our 
cabinets  and  facilitating  exchanges.  Its  pubhcatiou  has  also  been 
necessitated  by  the  numerous  changes  which  have  been  made  iji 
aynonymy,  mostly  based  on  connjarisons  made  by  Dr.  LeConte 
In  £uroi»e,  aud  others  from  exami nations  made  by  the  author, 
fSome  important  changes  have  been  made  in  the  arrangement  of 
the  families,  the  CoccinellidiE,  Erotylidae  and  Endomychidse  being 
placed  in  the  Clancorn  series  by  ftlr.  Crotch,  an  important  meas- 
ure «anctioned  by  Drs.  LeConte  and  Horn,  while  the  weevils  are 
placed  at  the  end  of  the  series  in  accordance  with  the  views  of 
Dr.  LeConte. 

DiCTioHARV  OF  Elevations  of  tijk  L  sitku  fSrATEs.f — Though 
oi*  special  value  to  physieiaus,  this  book  will  be  useful  to  those 
Interested  In  the  geographical  distribution  of  plants  and  animals, 
OS  the  elevations  of  many  points,  particularly  in  the  Rocky  Moun- 
tains, are  given  in  a  compact  form.     The  Dictionary  contains  in 


^Ctaeek  Llt^t  of  the  Colcoptcm  of  America  north  of  Me^cico.     ISy  G<  R,  Crotch. 

tflMviUttmry  ot  KlvvnUiHi^  and  L'Umnilc  Ui'^i- tcr  of  the  United  ^utca;  eoutatnfng*, 
III  tk^HiUon  to  cIevatUni»t,  tli««  Lutiititle.  meiui  ituinml  LeiiiiHrnlure,  »ut1  Ihi^  tutMl  niiiiuaI 
mlnfiiU  of  tniiny  luciUttlcs;  yiiih  a  brief  IntroitiictUni  on  the  orogrti|thi(^  ntul  uthor 
|itiy*l0A}  tioculUirino<»  of  North  Anierirn.  liy  J,  M.  Toner*  M,  D.  Nuvr  York.  \nn 
S£o»littii[|,  XiTii.    0VU,  pi».  1*3.    Pi  ice  $3.00  paper;  1^75  cloth. 
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addiUon  to  elevations,  the  Ifttilude  and  meriri  anSimi  if  mT^ 
of  inuTiy  localities,     Wc  notice  some   innccurucics  atin  <iw 

In  comparing  it  with  ^^Ganuett^ti  List  of  Elcvatioua**  pttbli^fieil  bjr 
Hayden's  Survey,  tliose  relating  to  the  Iicigbts  of  proinlQeiii 
muujituius  being  inexcusable,  These,  with  typograpbicid  aad 
other  errors,  show  tbat  it  i^hould  be  cousulted  with  itome  CAulioo. 

Floha  of  Culorado**^ — The  inhabitants  of  the  far  west  and 
eastern  tourists  wilt  have  reason  to  thank  Dr.  Hayden  for  the 
useful  series  of  practical  manuals  of  the  natural  history  of  the 
Rocky  Mountains  he  Is  so  energetically  pushing  on  to  conipktiou. 
This  synopsis,  the  first  of  the  series,  is  very  opportune,  aji  tt 
places  in  the  hands  of  the  tourist  or  botanist  a  ready  means  of 
identii^'ing  the  plants  of  a  region  so  rich  in  interest  na  Colorado. 
We  only  regret  that  the  preliminary  essa}^  on  the  geographical 
distribution  of  the  liocky  Mountain  ilora  could  not  have  ap[)ear^ 
in  the  same  volume. 

The  plan  followed  in  the  synopsis  is  that  of  Mr.  Watson  in  bis 
catalogne  contained  in  the  filth  volume  of  **  Kiug*s  Report  on  tlit 
Geology,  etc.,  of  the  Fortieth  Parallel."  Descriptions  are  given  of 
all  the  plants  not  mentioned  in  **  Gray's  Manwal/' ♦*  Chnpmairi 
Flora"  and  other  floras  of  the  eastern  states. 

The  mosses  and  Hepatic*e  have  been  elaborated  by  Mr.  L. 
Lesquereux^  the  lichens  by  Mr.  H.  Willey,  and  the  fungi  by  Mr. 
Peck,  while  the  name  of  the  author  of  the  larger  portion  on  l*ha- 
nerogams  is  a  sufficient  guarantee  of  the  quality  of  the  work. 


BOTANY^ 

Abnormal  fobm  or  Allosorus  aciiostic«oii>k8. — On  a  visit  to 
Isle  Royale,  Michigan  (Lidte  Superior),  in  August,  1873, 1  eoUected 
some  nice  specimens  of  that  peculiar  fern  Alloaorits  ncrmiichQideM 
Bprengel  {Cryptogmmma  acrostkhoides  R.  Br.)*  Oue  largo  baod- 
some  jilant  I  succeeded  in  Irangporting  to  Detroit,  where  it  at 
present  douHshes  on  a  rock  work  made  I*or  the  puq>ose*  It  alforda 
an  instance  of  a  curious  abnormality  which,  I  believe,  liaa  Ml 
hitherto  been  noticed  in  this  fern.    1  refer  to  ita  producing  (Vondi 


•B>'no|iBi>i  of  tlm  f^Iam  of  Citlorndo.    By  Tliomas  C\  l'<rrt4nr  ntiil  John  lt.C^«ltar. 
tlf1*«ttment  of  the  Iiitiiior  l\  8.  GiHslog^iwkl  jm<»  GiHigra^lifcul  hurvi-y  i>f  the  TVfrt- 
loHcfl.    F  V.  HayUpii.  L\  S.  i*«H.it»g|i»t»  in  cliarge.    Ml»reniibm>a»  l*tit*UcaUan,  Nq    i 
W»sbiugtoi],  107C   !iV0|  pp.  190. 


BOTAKT. 


305 


tnwbten  m^  npper  part  is  fertile,  having  the  ueual  very  naiTow 
lineitr  tUvitiious,  while  the  lower  part,  barren,  has  all  the  character* 

[istics  of  the  sterile  frond  with  its  *'  obovate  deeurrent  and  crenately 
lied  QT  ineisefl  segments,"  Tljc  abnormal  frond  is  also  quite 
nU  as  the  fertile  fronds,  which  in  thia  fern*  it  is  well  known, 

[have  always  much  taller  stipes  than  the  sterile  fronds,  Uftijig  them 
high  al>ove  the  latter. 

1  was  inncli  gratilled  to  behold  this  dainty  graceful  fern  growing 
Iq  its  native  haunts —  its  isolated  home.  It  was  now  in  full  per- 
fection, which  was  not  the  case  at  the  time  of  my  first  visit  to  the 
island,  in  May.  I  observed  that  it  generally  grew  in  clefts  or  on 
shelves  of  the  outcropping  ridges  of  metamorphosed  sandstone, 
partially  shaded  by  trees,  and  always  facing  the  south.  It  was 
invariably  surrounded  with  a  mass  of  dSbria  largely  formed  of  the 
decjiyed  fronds  of  numerous  previous  generations  of  the  fern, 
while  the  straw-like  stipes  of  many  years  remained  erect  and  dry 
encircling  the  plant  below,  and  no  doubt  aflbrding  it  valuable  pro* 
teetioD. — Henrt  Gillhak,  DetroU,  Michigan. 

RcifEx  PATiENTTA  L. — This  nimcx  is  not  mentioned  in  Wood's 
Botany,  and  the  brief  reference  to  it  in  the  last  edition  of  Gray's 
Manual  in  connection  with  Amherst,  Mass.,  suggests  that  it  ia 
comparatively  rare.  It  may  therefore  be  interesting  to  botanists, 
to  know  that  it  ia  not  uncommon  in  Amherst,  and  at  least  three  of 
the  neighboring  towns,  growing  by  the  roadside  or  near  dwellings. 
And  when  the  writer  was  at  Ilighgate  Springs  in  northwestern 
Vermont  during  the  past  season,  it  was  everywhere  as  abundant 
and  apparently  as  much  at  home  as  any  of  our  introduced  ru- 
mices,  —  H.  G.  J. 

TuE  Northernmost  Flowerikg  Plants. — Dr,  Bessels,  of  llaU's 
Arctic  expedition,  collected  according  to  a  not©  in  "Nature"  by 
Dr*  J,  D*  Hooker,  four  plants  ft*om  the  east  side  of  Smith's  Sound 
in  latitude  82^  N.  They  are  Draba  alpina  L.,  Cerastimn  alpinum 
\  h*9  TaraapQcnm  demt-teonis  Def,  var.  and  Poajlexuosa  Wahl.  This 
is  the  most  northern  locality  where  any  phanerogamous  vegeta- 
tion has  been  found. 

T«E  Small-flowered  Parkassia  in  Michioan. — In  the  summer 
of  1866.  I  made  the  interesting  tliscovery  of  the  small-flowered 
grass  of  Parnassus  {Parnassia  parvijtora  DC*),  at  White-llsh  Bay, 
Wisconsin,  on   the  northwest  shore   of  Lake  Michigan.     The 
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elegant  little  plants  grew  in  patelieB  of  mass,  in  ctef 
witbin  reach  of  the  spray  from  the  luke. 

As  I  was  the  first  to  discover  this  flower  on  Lake  Michigno  (Id 
WisconsiD),  so  now,  I  believe,  I  am  the  first  to  find  it  in  tb€  fftile 
of  Michigan,  and  thus  have  the  pleasure  of  adding  to  Ha  flora  Ihli 
somewhat  rare  plant.  I  found  it  tonlaj  (August  I  ^  1873),  growing 
rather  abundantly  on  Grand  Island,  Michigan,  along  Uie  high  cWtts 
of  red  Potsdam  sandstone  overhanging  Lake  tSuiHTion  At  ihU 
date  6omc  of  the  plants  are  in  full  fiower,  others  have  gone  to 
seed,  while  a  number  have  flower-buds  still  unexpanded. 

I  wish  to  call  attention  to  the  number  of  the  sterile  filamenta  in 
each  set — ►so  specific  a  distinction  in  this  genus.  Gray  givesi  the 
number  in  P.  parviflora  as  ''about  five  in  each  set,**  which  corre- 
sponds* I  think,  with  other  descriptions.  In  a  large  number  of 
specimens  which  I  have  toKlay  careAilly  examined,  I  find  tbo 
sterile  filament^^  from  six  to  nine,  and  occasionally^  eleven  in  cadi 
fiet;  but  oftenest  they  are  seven*  This  about  agrees  with  my 
Lake  Michigan  plant.  The  flower  is  fi-om  five-eightlis  to  three- 
fourths  of  an  inch  broad  ;  and  the  petals  are  decidedly  (generally 
one-fourth  to  one-third)  longer  than  the  culyr.  The  ovato  or 
rather  oblong  leaves  are  somewhat  heart-shaped  at  the  base. 

These  Lake  Superior  plants,  growing  mostly  on  the  soiX  and  db* 
iotegrated  sandstone,  are  of  more  luxuriant  appearance  than  iny 
specimens  from  Lake  Michigan,  which  grew  on  limestone  rock.  I 
observed  that  matlike  tufts  of  the  plant,  which  had  fallen  from  the 
beetling  cli0*,  frequently  took  root  and  fiourlshed  on  the  beach  be* 
low;  though,  doubtless,  they  are  in  such  cases  often  swept  away 
by  the  fierce  waves  of  Lake  Superior. 

It  seems  to  me  that  the  Parnassios  would  make  interesting 
garden  plants,  and  prove  easy  of  cultivation.  Their  enpdlke 
flowers,  of  a  delicate  white  finely  veined  ^ith  green,  could  not  fall 
to  be  considered  ornamental  ;  while  the  lengthy  period  of  blo^ 
soraing  would  be  an  additional  recommendation. ^ — Hiinkit  Gtjji» 
MAK,  Detroit^  Michigan. 


The  Feesh  water  Alo^e  of  NoRTii  AiceaiCA. — Students  of  o«r 
fresh  water  algai  will  find  in  the  beautiful  and  interesting  woric  of  | 
Dn  IL  C.  Wood,  Jr.,  **  A  Contribution  to  the  History  of    '      'r   nh 
Water  Algte  of  ^'orth  America,*'  a  ready  means  of  lag 

their  specimens.     It  is  a  large  quarto  volume,  with  many  colored 
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plates,  and  is  taken  from  the  Smithsonian  Cpntributiona  to  Knowl- 
edge. 

ApLECTRtTM  HYKMALE  AGAIN. —  Of  the  thirty  planta  of  Apledrum 
hyemale  Nutt.,  transferred  to  my  garden  from  the  woods  north  of 
Detroit,  ou  the  20th  of  April,  1873,  mention  of  which  has  already 
been  matle  in  the  Naturaust,  but  two  sent  up  flower  scapes  and 
of  those  but  one  came  to  perfection.  The  petals  of  this  expanded 
on  the  5th  of  June,  Tlie  other  scape  proved  abortive,  the  raceme 
not  api)earing  from  the  sheath. 

At  the  date  of  October  Ist  most  of  the  new  leaves  of  ray  pknta 
were  from  one  inch  to  three  inches  above  ground,  while  some  were 
oiil}^  just  protruding  from  the  earth.  The  plants  seem  to  be  quite 
healthy. 

Numerous  communications^  received  from  various  places  since 
the  printing  of  my  notCi  are  mostly  contirmatory  of  the  opinion  I 
bad  arrived  at  as  to  the  rarity  of  the  blossoming. 

As  a  generally  accepted  opinion  is  that  this  plant  is  not  found 
in  Massachusetts,  I  would  here  say  that  1  have  lately  been  informed 
on  reliable  authority  that  there  is  but  one  known  station  for  it  in 
that  state,  viz.,  Amherst,  where  for  two  or  three  seasons  it  has 
been  collected  in  flower, 

"  T  omitted  mentioning  in  ray  former  note  that  on  June  30, 
1870,  I  collected  in  our  woods  a  single  withered  scape  with  pods, 
of  the  previous  season,  showing  that  the  plant  had  flowered  there 
in  186D. — llRNfiY  GiLLSiAN,  Detroit^  Michigan. 

DEVEtopMKTNT  OF  Feuks  WITHOUT  Fehtilizatiox, — At  a  late 
meeting  of  the  American  Academy  of  Arts  and  Sciences,  Proft 
Gray  communicated  a  paper  by  his  former  pupil,  Dr.  W.  G, 
Farlow,  now  in  Germany,  on  the  development  of  ferns  from  ihe 
protballium  irrespective  of  fertilization,  by  a  sort  of  parthenogen- 
%Ab*  The  growth  observed  took  place,  not  from  an  archegonium, 
but  from  some  other  part  of  the  protlmllium. 

LoBKLiA  SYPUiUTic.f:  VAR.  ALBA. — In  18C8  I  fouud  near  Prince- 
ton, N.  J.,  a  single  plant  of  Lobelia  si/philitica  v.  alba^  which  must 
be  very  rare  in  this  country.  It  was  found  among  many  other 
plants  l>earing  hlue  flowers — though  in  this  case  they  were  per/fctly 
while — and  continued  to  bear  white  flowers  for  three  years  ae  did 
also  the  seedUnga  from  this  plant*    After  this  time  I  lost  sight  of 
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tbe   plants.     Paxtou  (Bot.   Diet.)   iustauces   the   van 
Americaa  aulLiors  do  not  look  upon  it  as  a  permanent  variety.— 

J.  S.  HOUGU, 

200I.0QY. 

Olive-sided  FLYCATcnE«. — In  the  December  nuiuber  of  tbe 
Natcraust  Mr,  C.  Hart  Merriam,  in  remarking  on  Contopui 
borealiSy  states,  tbat  he  obtained  a  fine  specimen  at  Kastbampton, 
Massacbnsetts,  and  asks  if  this  species  baa  ever  been  taken  tn 
Massaebusetta  before. 

During  the  past  three  or  four  years  I  have  observed  each  yew 
several  specimens  of  this  beautiful  flycatcher  in  tbe  vicinity  of 
Cambridge,  Mass.,  and  although  I  consider  this  a  rare  bird  with 
OS,  I  am  inclined  to  think  a  few  breed  within  the  limits  of  tbe 
state  every  year.  I  have  always  observed  it  in  May  or  Janet 
though  specimens  have  been  captured  here  in  the  fall. 

With  us  it  is  a  very  wary  and  shy  species  when  it  first  arrivea 
frum  the  souths  frequenting  the  topmost  branches  of  tall  trees,  and 
its  mild,  clear  notes  can  be  beai'd  at  a  long  distance,  but  at  the 
Umbagog  Lakes,  in  Maine,  where  it  breeds  in  numbers,  it  does  not 
show  nearly  so  much  shyness  as  it  exhibits  during  its  northern 
migrations  through  Massachusetts,  1  have  taken  several  sped* 
mens  there  in  the  course  of  a  few  hours. 

On  the  23d  of  June,  1873,  1  had  an  unusual  opportunity  of  ob- 
serving a  pair  of  CoHtopnn  lorealh  in  Belmont,  Mass,  For  aer- 
eral  days  previous  I  had  heard  one  of  the  flycatchers  uttering  its 
peculiar  call  from  a  hillside  which  was  sparsely  covei-ed  wilb  flra. 

On  the  above  date,  as  I  was  passing  that  locality,  I  again  beanl 
the  notes  of  this  bird  in  nearly  the  same  place^  and  thinking  it 
must  be  breeding  I  approached  in  the  direction  of  tbe  sound »  and 
soon  saw  the  flycatcher  in  question  sitting,  in  ita  erect  posture,  im 
the  top  of  a  small  fir  tree.     I  was  surpriaed  at  the  ne:j  ^k 

it  allowed  me,  as  1  was  within  a  few  yards  of  the  tree  L  .  _  ili^ 
bird  took  flight,  though  but  for  a  short  distance,  however,  as  it 
alfghtetl  on  the  dead  branch  of  a  maple  a  few  yards  off,  and  waa 
then  joined  by  its  mate.  I  then  secreted  my&elf  in  a  clamp  of 
barberry  bushes  where  I  remained  for  some  time  watching  lliem. 

From  the  uneasiness  the  birds  exhibited,  I  was  ^  ■  I  they 
bad  a  nest  in  the  immediate  vicinity,  though  tbe  1<  ^  is  noi 
particularly  adapted  for  breeding,  but  although  I  searched  dill* 
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ly  1  was  tiDarxe  t/>  find  the  nest.  I  am  aware  tftat  tuere  have 
been  several  nesU  found  in  eastern  Massachusetts,  tbough  this 
Bst  certainly  be  its  most  sotithem  breeding  range* 
I  Lave  thought  the  species  must  leave  ns  on  their  southern  mi* 
gration  by  the  first  of  September,  tbough  I  saw  one  specimen  at 
Moosehead  Lake,  Maine,  as  late  as  the  1st  of  Oct.,  1873,  at  which 
period  the  weather  was  quite  cold,  water  freezing  round  our  camp 
most  every  night. — Kcthven  Deake,  Cambridge ^  Mass. 

The  Olfve-sided  Fltcatcher. — At  the  clos^  of  an  article  on 
Contopus  barmlis^  which  apiMJared  in  the  December  number  of  the 
IatI'IUust  (page  750),  T  made  the  inquiry  '*  Has  this  species  ever 

an  obtained  iu  Massachusetts  before?**  Siuc^i  then  I  have  as- 
Cio'tained  that  specimens  of  it  have  been  collected  in  eastern 
Mftssachusetts  l»y  Mr.  C.  J.  Maynard,  Wm,  Brewster,  Es<|.  and 
otbens,  and  that  it  occasionaHy  breeds  witliin  the  state* 
^In  addition  to  the  note  previously  described,  Mr,  Niittall  said  : 
•The  female  had  a  whistling,  oft-repeated,  whining  call  of  */>u  *pii, 
then  varied  to  *;jw  j>i/),  and  *ptp  'jm,  also  at  times  *pip  *pip  *pu^ 
*ptp  ^pip  'pip^  'pu  *pu  'pip,  or  'tu  'tu  *tu,  and  *tu  'tu.  The  male, 
besides  this  note,  had,  at  long  interv^als,  a  call  of  seh  *phthii  or 
^h  ^phehed,'*  It  is  such  a  dhllcult  undertaking  to  represent  accu- 
rately tlie  note  of  a  bird  by  means  of  letters,  that  no  two  persons 
describe  that  of  the  same  species  by  the  same  characters,  although 
when  pronounced,  the  syllables  generally  give  the  same  sound. 
Thus  Mr.  Nuttairs  call  of  *h  'phehm  is  undoubtedly  the  same  as 
that  described  by  myself  as  0  wh66.  His  imitation  of  the  note  of 
the  female  bird  is  most  excellent :  I  have  heard  it  many  times  and 
omitted  giving  it  only  because  1  neglected  to  write  it  down  while 
in  the  field,  and  it  will  never  do  to  trust  to  memory  for  such 
matters. —  C.  Hart  Meebiaji. 


MICBOSCOFY. 

THE  Structure  of  Diatoms. — It  is  hoped  that  the  puhllca* 
of  the  following  memoranda  will  serve  the  double  purpose  of 
elucidating  the  structure  of  the  tests,  and  at  the  same  time  de* 
monstrating  the  utility  of  microficopical  objectives  of  exceptionally 
high  powers.  The  uncertainty  of  the  footing  in  this  unstable  and 
Contested  ground  will  necessitate  many  errors,  and  may  serve  as 
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an  excuse  for  them.  So  many  competent  mrerosoopista  hMl 
written  upon  this  subject  that  the  writer  would  fiiin  be  silent  were 
jt  not  for  a  firm  belief  in  the  superiority  of  the  iostrunieut  lie 
used,  for  this  kind  of  investigation.  In  fact  this  ext-ellent  gUsa 
gives  advanced  work  on  almost  every  teat  tried,  and  fully  Justlilet 
the  confidence  reposed  in  it.  The  observations  recorded  below, 
unless  wliere  otherwise  stated,  were  made  with  a  ToUcs'  -^  im- 
mersion objective  of  165*  angle  of  aperture,  and  generally  a 
ToUes'  two  inch  eye-piece,  giving  an  amplification  of  2500  diame* 
ters* 

Etipodisctis  Argus. —  My  attention  was  especially  called  to  tiite 
shell  l>y  having  noticed  the  wide  difference  between  the  views  af 
Mr.  Henry  J.  Slack,  Mr.  Samuel  Wells  and  Mr.  Charles  Stodd^r* 
My  observations  are  corroborative  of  the  idea  of  two  platen  as 
asserted  by  Messrs.  Stodder  and  Wells.  Using  a  §  ulijectivc  wllli 
power  of  340  times  obtained  by  high  eye-piece  and  extending 
draw  tube,  and  using  a  Lieberkubnf  the  outside  or  coarser  mark- 
ings on  specimens  mounted  convex  side  uppermost  are  white  with 
white  cloud  illumination.  An  erased  space  on  one  sjhell  and  the 
holes  or  depressions  through  which  Slack's  four  large  '•s|iherubji'' 
are  seen  are  mf^  black.  They,  then,  are  not  covered  by  the  ex- 
ternal '^  crust/* 

The  slide  was  then  turned  over  and  the  inside  of  the  same 
specimen  examined  by  the  same  method,  and  on  the  more  favor- 
able portions  of  it  the  finer  net-work  of  the  inner  phte  is  also  seen 
in  white,  the  *' spherules"  being  perfectly  black.  By  this  reflected 
light  the  ^*four  spherules"  are  plainly  seen  to  be  dark  openlnga 
in  the  white  plate  and  the  net-work  is  clearly  traced  acrosa  tke 
areolte  in  the  outside  plate.  The  diatom  looks  like  a  piect  of 
coarse  white  netting  laid  over  a  finer  piece. 

Under  the  Tolles*  ^j  and  with  transmitted  light,  wbcthi^r  con- 
tral  or  oblique,  it  matters  not,  all  portions  of  the  surface  of  both 
the  upper  and  the  lower  plates  are  found  to  be  covered  with,  or 
composed  of,  a  still  finer  net-work  with  irregular  oval  meshes  like 
the  two  coarser  ones. 

The  place  in  the  shell  above  referred  to,  where  the  layers  are 
erased,  denuding  an  interior  structureless  ^'vall,*'  gives  an  oppoiw 
tunity  to  observe  the  edges  of  the  fractured  layers.  The  broken 
edges  of  both  plates  bordering  on  the  erasure  show  the  jagging  of 
this  finest  net  atracture.    The  arrangement  of  the  finest  apeohu  is 
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the  margin  of  the  dialom  or  aijpears  so  by 
reason  of  tlie  siiBpler  character  of  the  structure  in  that  part* 
They  are  easily  seen  witli  the  ^  oa  aiij*  part  of  every  specimen 
atudiecU  hut  are  unuBually  (Hetiuct  between  the  **four  spherules** 
on  the  inner  plate  looking  through  the  larges^t  openings  in  the 
oater  plate  ;  or  may  be  rendered  still  more  distinct  on  shells  with 
the  concave  side  up.  They  are  more  dillicult  to  be  seen  on  the 
outside  crust  with  the  high  powers  used  because  of  its  greater 
opacity.  Deductions  from  focal  changes  with  reference  to  the 
various  markings  lying  in  ditlereut  focal  planes  corroborate  the 
conclusions  above  expressed* 
tThe  di^ks  examined  are  on  Holler's  Probe* Platte  and  on  a  slide 

Bpared  by  Hr.  Wells. 

HyalodUeu»  mhtilts  Bailey,^ — On  this  beautiful  little  shell  the 
*' engine  rulings*'  are  readily  seen  with  almost  any  illumination, 
and  I  he  inevitable  concomitant  of  intersecting  lines,  whether  real 
or  illusory  beading  are  displayed.  When  we  use  monocbromatio 
light  the  whole  scene  is  changed.  The  hyaline  portion  of  the  disk 
is  iu.«tautly  resolved  into  perfectly  well  defined  hexagons,  radiat- 
ing from  the  central  nucleus.  The  central  part  because  of  ita 
greater  depth  and  complexity  is  only  resolved  into  irregularly 
shaped  space;^  of  a  more  or  less  hexagonal  form.  Every  one  of 
the  five  beads  usually  seen  represents  the  centre  of  an  hexagonal 
plane  exactly  as  in  Pleurosigma  avguiatum^ 

The  hexagons  are  well  tleliued  with  a  power  of  7,000  diaraeterSi 
Tliey  may  also  be  seen  with  lamp  or  daylight, 

Tncenttium  favus, —  The  two  sets  of  markings  on  this  fasci- 
nating object  certainly  lie  in  diflTerent  focal  planes  (see  Carpenter, 
**The  Microscope,'*  4tb  ed.,  p.  282  and  note)  and  probably  "be- 
long to  two  distinct  layers."  The  coarse  hex^igonal  ridges  are 
found  to  project  from  the  outer  or  convex  surface,  and  the  inner 
plate  bears  the  mintitc  markings.  This  is  proved  by  the  fact  that 
the  fine  markings  show  decidedly  the  plainest  on  valves  that  are 
mounted  with  the  interior  surface  uppermost. 
|Uudcr  this  superior  objective  the  finer  markings  like  the  Urger 
distinctly  faveolate.  Their  hexagonal  structure  is  easily  seen 
even  with  lamp  illumination.  When  examining  comparatively  thick 
shells^  possessing  a  complex  structure,  like  the  one  in  question,  the 
necessity  for  avoiding  errors  caused  by  loo  intense  or  by  exces- 
sively oblique   light  becomes  at  once  apparent.    The  unequal 
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refrftction  of  tbe  light  id  passing  through  the  extomiil  stlie^oai 
layer  produces  a  distorted  image  upon  and  of  the  ulterior  nurtnee. 
In  this  manner  distorted  small  hexagons  may  be  5(*en  along  tbe 
Haes  of  the  larger  net-work  by  a  lens  incapable  of  clearly  dis- 
playing the  minute  hexagonal  markings  above  described. 

The  best  results  are  obtained  on  the  T./avus  with  a  modemt^ 
light  nearly  eeotraU 

Surirella  gemma. —  This  beautiful  form  has  been  sulijecUK]  to 
all  the  different  conditions  of  illumination  in  my  ixissession. 
Like  other  relatively  thick  shells  the  appearances  presented  by  the 
markings  vary  greatly  with  tbe  changing  conditions  of  obsenra* 
tion.  No  trouble  is  experienced  in  briny:! ng  out  the  longitudinal 
striae,  nor  in  making  the  little  beauty  sfrm  to  **  wear  beads/'  At 
times  the  beads  give  place  to  rectangles,  and  again  alter  e4irf^fy3l 
manipulation  to  sharply  defined  elongated  hexagons  (*»  The  Ml* 
croscope,"  Carpeuter^page  182).  Ilartnaek's  hexagons  as  flgareil 
are  too  much  elongated  ;  although  sometimes  such  an  appearanea 
is  presented  when  the  Illuminating  pencil  is  at  right  ni  '  lib 
the  median  line,  Uie  transverse  lines  being  less  distin(  i  .  |»* 
tible.  When  the  light  is  so  arranged  as  to  show  every  aide  willi 
equal  perfection  the  form  of  tbe  markings  is  nearer  that  of  regular 
hexagons* 

The  Amici  prism  is  found  to  work  excelleutl}*  on  the  SurirMoj 
and  when  it  is  used  vvilli  the  ^^  objective  and  the  blue  cell  tbe 
slightly  elongated  hexagons  are  easily  exhibited  on  an  average 
frustule, 

Aulacftdiacud  KittoniL — This  splendid  disk  is  trace<l  with  easy 
angular  figures  evidently  elevations  and  the  spaces  between  the 
lines  are  undoubtedly  depressions.  Some  of  the  markings  are 
circular,  others  square,  some  pentagonal,  some  hexagonal  and 
others  heptagouaL  Broken  specimens  of  lirightwellta  Johnmnii 
with  like  surface  markings  show  the  line  of  fracture  nmnliig 
tlirough  the  areohv. 

Ifavicula  rhomboides. —  Individual  fi-ustules  of  this  si^ecies  Tary 
considerably  in  degree  of  dirtlculty  of  resolution.  Some  of  tbe 
smallest  valves  when  mounted  in  balsam  tax  the  powers  of  excel* 
lent  instruments.  The  writer  has  found  all  specimens  whether 
mounted  dry  or  in  balsam  to  yield  readily  transverse  atrije  with 
oblique  illumination  direct  fi'om  the  lamp.  Under  the  aanid  con- 
ditions an  average  valve  exhibits  well  delined  longitudinal  elrte. 


MICBOSCOPT. 


31d 


I 


lib  the  ainmoni-sulphate  cell  it  is  instantly  and  clearly 
fthoWD  covered  iii  every  part  with  squares,  like  Plenrusioma 
Batticum, 

^avicnJa  crassinervis.—Thd  specimens  of  this  variety,  iu  my 
possession,  arc  more  diiBciiU  tbiin  Fmstulia  Saxonica  and  even 
rival  A.  pdludda  under  lamp  Illumination,  but  any  clean  frustule 
is  sAtisfactorily  resolved. 

Using  monochromatic  Hght  with  plain  mirror  and  Wenham*3 
paraboloid,  lor^UudinfU  lines  are  discovered.  After  careful  manip- 
ulation both  sets  of  lines  are  seen  at  the  same  time,  and  an  ap- 
pearance of  beading  results. 

Navicula  cuspldata, —  Both  sets  of  lines  are  easy,  but  the  longi- 
tudinal are  mueb  closer  together  than  the  transverse.  Conse- 
qnently  the  light  Interlinear  spaces  are  elongated  and  no  semblance 
of  beading  is  to  be  seen.  In  diatoms  where  the  intersecting  strife 
are  of  nearly  equal  fineness  the  little  square  spaces,  when  not  well 
deOned,  seem  circnlai%  and  if  the  illumination  by  transmitted  light 
b  intense  they  present  a  raised  appearance  due  to  refraction. 

Mr,  Charles  Stodder  called  my  attention  to  this  diatom  with  the 
view  of  ascertaining  with  the  ^<y  whether  or  not  the  two  sets  of 
lines  He  iu  different  focal  planes.  My  observations  many  times 
repeated  have  convinced  me  that  they  are  never  both  in  focus  at 
the  same  time,  and  fitither  that  the  longitudinal  lines  are  on  the 
external  surface  and  the  transverse  on  the  internal  plate.  If  there 
are  not  two  plates  the  lines  may  be  on  opposite  surfaces  of  the 
same  plate. 

White  cloud  illumination  is  found  to  be  much  better  than  other 
and  more  brilliant  light  for  demonstrating  these  slight  ditferenoes 
in  focal  distances.  Jilany  errors  of  Interpretation  are  avoided  by 
using  an  approximately  central  pencil  when  the  instrument  used 
is  capable  of  elucidating  all  the  details  of  structure  without 
greater  obliquity, 

FnistuUa  Saxonica, — In  addition  to  my  observation  of  longitudi- 
oal  lines  upon  this  test  and  rettolution  into  dots  (Naturalist, 
July  1873,  page  443)  it  may  be  worth  noting  that  even  with  lamp 
illumination  the-j^^j  has  displayed  tlie  transverse  much  clearer  than 
they  appear  in  Dr,  Woodward's  photo-print.  (Lens,  vol.  i,  p,  1D7.) 
With  oblifiue  light  direct  fi-oin  a  small  German  student's  lamp, 
without  mirror,  prism  or  condenser  of  any  kind,  a  person  entirely 
imaccustomed  to  the  microscope  could  disttuctly  see  them  with 
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Beck  No.  3  ^yc-piece,  power  7,000   times.     With    the  ainmoc 
sulphate  of  copper  cell  the  lougitmliual  liijes  and  dor**  tir*-  dii* 
played  with  ease. 

This  is  one  of  the  most  difllrult  test  ditttonis  thus  far  MuiiiC 
ranking  but  little  easier  than  A.  pellucida^  N,  craminerrin  aod 
Nitzschia  curvula. 

Amphipleura  pellncida. — Many  timee  the  writer  has  been  able 
to  confirm  the  observations  of  longitudinal  Un«*s  on  Uila  moct 
dhllcidt  test  shell,  but  never  has  succeeded  in  sering  the  dot«  ex- 
cept with  the  blue  cell  and  Wenhain*s  paraboloids  and  oaly  tliea 
under  favorable  circumstances.  (See  I.  E.  Smith,  In  '•Tilt 
Lens,"  April,  1873,  page  115.  See  also  tbe  Naturalist.  May, 
1878,  page  316.)  When  resolution  is  effected,  the  dots  ^tt  ex- 
ceedingly minute  and  uniform  in  size,  showing  as  mere  poinUi  of 
light  w[»eu  umgnifiod  2500  limes.  On  one  occHsion  the  writer  ha» 
seen  Hoc  dark  lines  crossing  between  the  transverse  atrial  like  the 
steps  of  a  ladder,  the  dots  or  spaces  plainly  longest  in  dlreciioii 
parallel  with  the  median  line,  proving  the  longitudinal  to  be  finer 
than  the  transverse  lines. 

One  obstacle  in  the  way  of  resolution  of  the  longitudinal  striaa 
is  the  presence  of  diffraction  lines.  The  valves  being  so  narrow 
Increases  this  difllculty.  Only  after  much  time  is  wasted,  and 
after  many  discouraging  failures,  will  the  patient  observer  rccelre 
the  reward  of  success. 

^lizschia  curvula  8m. —  The  unusual  number  of  spurioua  a]»*  | 
pearances  in  this  object  leads  me  to  suspect  that  it  posseenGi  i 
complicated  structure  as  yet  beyond  the  reach  of  the  instrttttieDt* ' 
The  extreme  fineness  of  the  longitudinal  lines  as  compared  wlUi 
the  transverse  reminds  one  of  the  Navicuht   cn^ptdata^  and  a 
is  the  case  with  the  coarser  shell,  no  efforts  avail  to  dcrdop  a 
semblance  of  beading. 

Striatella  luiipunctata, — Two  sets  of  fine  lines,  and  as  the  di- 
rection of  the  light  is  changed,  may  be  made  to  exhibit  diber 
beads  or  squares*    In  point  of  value  as  a  test  will  be  found  lo  I 
approach  Surirella  gemma, 

Grammatophora. — Of  this  genus  the  writer  has  examined  Un 
G*  marina,  O^  suMUBsima  and  G.  serpentina ;  all  of  which  are  ffr  J 
solved  into  hexagons.     Broken  specimens  of  O,  rnartna  show  tlie 
line  of  fracture  running  through  the  hexagonal  planes  and  leaving 
points  of  the  net- work  projecting.    The  markings  contmue  com* 
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eMj  illtistTalcd  as  the  stage  is  resolved,  in  wUatever  direction 

e  beam  of  light  may  fall. 

Stauraneiit. —  Some  of  the  larger  varieties  of  S*  phoenicenteron 

covered  with  hexagonal  areola;  easily  exhibited  with  central 

ght.    The  projecting  points  of  the  fractured  pai'titions  bc- 

^een  the  hexagons  may  be  observed. 

Pleuromfjma  amjulatnm, — Hexagons.  The  line  of  fracture  gen- 
srally  running  around  them,  but  quite  ofl-en  through  them. 

JVeuroafffma  BaUkum,  —A  drop  of  water  slowl}"  advancing  by 
rapillary  attraction  shows  this  shell  to  be  covered  with  squares, 

id  proves  that  both  sets  of  lines  forming  the  boundaries  of  the 
(qaares  are  on  the  same  surface  of  the  yalve ;  and  the  appearance 
jresented  by  an  air  bubble  on  the  other  side  proves  that  surface 
be  smooth. 

Pleurosifjjtia  formomm, —  Near  the  ends  of  the  frustule  it  is 

y  under  certain  adjustments  of  the  light  to  make  it  appear  like 

checker*board  with   alternate   bright    red   and    green   squares* 

double  rows  of  green  and  red  beads  alternating  may  be  seen  on 
his  as  well  as  on  other  species  of  the  same  genus,     (Dr.  Pigott 

M.  M.  JoTirnal.)  When  we  resort  to  central  light  firom  a  white 
doud,  and  thus  lessen  the  liabilities  to  err  caused  by  refraction, 
Btfraction,  decomposition  of  light,  and  ol>lique  projection  of  shad- 
iWB,  the  conclusion  is  arrived  at  that  these  various  appearances 
re  caused  by  two  sets  of  intersecting  diagonal  ridges,  the  finer 
idgcs  running  up  and  down  over  and  between  the  coarser ^  and 

bject  to  considerable  variation  even  on  the  aume  frustule.  This 
lieory  would  also  account  for  the  *' beads  "(?)  being  of  ditferent 

lors,  and  the  same  *'  beads  *'  changing  color  when  the  focus  is 
Ihanged.    We  see  in  many  of  the  moUusks  shell-markings  of  a 

milar  character, 

Condadinij  remarks, — It  would  seem  that  the  perfect  box-like 

of  the  shells  of  the  Diatomacete  and  their  elaborate  orna- 

lontation  would  exclude  the  idea  of  a  blind  process  of  chemical 

ystallization.  Analogy  should  teach  that  they  arc  secreted  for  a 
rotective  covering  for  the  tender  animal-like  plant,  as  among 
Igher  forms.  If  this  is  true  the  surface  markings  ought  to  be  so 
Utributed  as  to  give  additional  strength  to  the  shell  without 
,ly  adding  to  its  weight.  It  would  also  be  expected  that 
of  the  larger  shells  would  be  perforated  wnth  holes.  Jhis 
lea,  of  coursci  would  have  to  admit  into  the  discussion  consid- 
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erationa  of  hahita  of  growth,  and  cnvironnienls.  Those  eontalDfid 
in  gelatinous  envelopes  shoiiW  be  less  developed  in  strengib  of 
shc41  and  liracing.    Those  growing  on  algffi  and  in  exi^  ^V- 

ities  ahoultl  bo  strong  to  resist  fracture.     On  thofte  jn  e« 

the  bracing  would  be  in  proportion  to  the  weakness  of  the  ali^f 
larger  shells  being  relatively  more  liable  to  be  broken,  Ilei^iA 
elsewhere  nature  without  waste  of  material  combines  utility  w&tb 
beauty. — G.  W»  Morehouse. 

UNMorNTED  Odjects. — At  the  request  of  a  numl>er  of  ml 
eopists,  Mn  J  no.  IT,  Martin,  of  the  Maidstone  Miero-nssay  Lalf 

oratory,  has  decided  to  establish  an  agency  in  this  country  for  the 
distribution  of  hia  well-known  unmounted  objects.  Persons  desir* 
ing  to  prepare  their  own  objects  can  thus  obtain  a  large  variety  of 
interesting  materials  at  a  very  small  cost.  A  stock  of  object*  will 
be  kept  for  immediate  distribution,  and  articles  that  may  be  out 
of  stock  furnished  as  soon  as  they  can  be  obtained  from  abroad, 
Lista  and  objects  can  be  obtained  by  addressing,  by  post,  C.  A* 
BALDWIN,  Twyt  N*  y* 


NOTES, 
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A  RARE  opportunity  is  offered  botanists  or  scientific  instituUona 
of  purchasing  the  cr^ptogamEc  herbarium  of  Dr.  Dnby  (ttuihor  of 
Botanicon  Gallicuin,  etc.),  containing  the  cellular  crvpb»gitma 
of  all  families  except  the  mosses. 

This  collection  contains  first,  in  eighty-five  pari  'le  her- 

barium of  Dr.  Wallroth,  and  includes  all  the  spt^  veivd 

by  this  savant  and  published  in  his  ^'  Cryptogamia  Gerniaiiica,** 
also  that  of  Nees  von  Esenbeck,  containing  the  cryptogamie 
species  of  the  ditferent  families  (except  the  lichens  and  Hepat-> 
icje,  which  will  be  mentioned  farther  on),  including  a  large  num-J 
her  of  fungi  (among  others  almost  all  the  species  of  Schweinitz) 
algfe,  etc.,  etc.  Besides  these  are  eighty  large  packages  con  lair 
ing  the  fungi  either  gathered  or  received  by  himself.  Among  tb^ 
number  are  found  the  Ilypoxyla  in  perfect  order,  enrich*  t!  b 
authentic  specimens  from  Fries,  Montague,  Fiickcl,  BerK^  I 
Currcy  and  Bischoff,  perfectly  named  by  them.  In  these  pn 
ages  are  found*  among  other  things,  the  Lycoperdlnei,  IIyftit*j 
Uredtnes,  Mucedines,  etc.,  described  in  his  *♦  Botanicon^**  or  ti{\ 
publications.    Of  exotic  fungi  the  herbarium  contains  Uio  sped 
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la^  published  hy  Mr.  Curtis ;  those  of  Java,  collected  by 
Mr*  Zollinger^  at  Juughuha;  those  of  Bahia,  by  Mr*  BUinchet; 
Ihose  of  Mexico,  Gutulaloupe,  etc.|  etc.,  and  a  large  number  that 
liave  not  yet  been  published. 

A3  to  the  Licheud,  there  are  thirty-five  or  forty  enomious  pack- 
iges  elaaslEed  by  geuera,  in  which  are  contained  not  only  all 
Uiose  which  have  served  for  hia  **Botauicon  Gallieum'*  but  those  of 
Keea  v.  Esenbcck^  Fluwtow  and  others ;  besides  large  invoices 
Df  exotic  and  European  lichens  froro  Nylander,  Korber,  Zollinger 
»nd  others.  The  llcpaticie  of  Nees  on  which  the  genera  and 
species  of  the  llepaticology  of  this  savant  have  been  established, 
aot  perfectly  in  order,  are  contained  in  twenty-six  packages, 
illed  and  labelled,  and  one  package  not  chissilied.  Lastly  the 
,  stmlied  with  the  greuteat  care,  for  his  **  Botanieon*'  and 
ubsequent  works,  either  by  himself  or  Mr.  Cronan  of  Brest, 
jnrichcd  with  a  large  number  of  drawings,  composing  thirty-five 
,0  sixty  packages,  in  which  me  comprised  the  algiu  of  Australia, 
3eylon,  the  Pacific,  United  States  (by  Ilai'vey)  ;  other  specimens 
\*Qm  various  countries  sent  by  various  savants ;  the  microscopic 
tpecies  of  Brebisson  aud  other  micrograph ers.  To  all  this  must 
)e  added  twenty-four  cartons  ftom  M*  Lamy  de  Perignam,  con- 
taining many  different  er^^ptogams,  studied  an<l  namcil  by  M, 
Montague,  de  Brebisson,  etc. 

All  these  treasures  which  he  has  been  accumulating  fur  fi!\y 
ears,  and  prepared  for  special  work  of  his  own,  but  which  the 
itnd}^  of  br}'ology  has  caused  him  to  abandon,  he  will  sell  for  five 
ihousand  franco?* 

As  to  the  mottses  the  collection  is  stUl  lai'ger,  but  he  will  only 

^It  It  on  condition  that  it  shall  remain  in  his  hands  during  his 
Bfe. 

We  hope  the  time  is  coming  when  rare  scientiflc  treasures  like 
hese  will  be  presented  either  to  the  Cambridge,  or  some  other 
iceessible  herbarium  in  the  United  States,  by  generous  persons  of 
means. 

We  reprint,  from  the  ""  N.  Y.  Tribune/*  a  portion  of  the  report 
»y  Prof,  E,  Weiss  of  V^ienna,  who  visited  this  country  in  1872  for 
he  purpose  of  accpiainting  himself  witli  tlie  condition  of  practical 

tronomy  in  the  United  States,  The  extract  well  represents 
of  the  causes  that  retard  original  investigation  in  the  United 
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Stiitos,  imd  applies  as  well  to  biology  a»  to  (Stfon? 
look  with  a  sort  of  dlsrnay  upon  the  future  o(  biological 
in  America,  so  few  are  the  earoost,  self-sacritlciog  studctiUi  wbo 
arc  devoting  themselves  to  histology,  embryology  and  4*%p^f^ 
mental  biology.  When  the  fortunate  moment  arrivcfl,  that  our 
flora  and  fauna  arc  worked  up,  we  hope  for  what  the  Frendi 
would  call  serioHS  work-  Meantime  tlie  appeals  now  before  Iht 
public,  in  bebalf  of  the  Anderson  School  of  NuturftI  Ilislorj*  mnA 
the  Zoological  Museum  at  Cambridge,  we  trust  will  produce  gooil 
results. 

*'  On  the  other  hand,  of  much  greater  iroportauce  i*  it  that^  In] 
general,  almost  all  scientific  iuBtitutions  iu  America  feel  the  want  I 
of  workers  of  every  kind,  and,  in  many  cases,  thi:*  watit  arises  not' 
so  much  from  financial  as  from  social  relations.     For  the  nutitlii^r  of 
men  who  devote  themselves  to  the  service  of  science  in  Amcrioi 
is  very  small,  not  only  because  the  pursuits  in  other  paths  arc  far 
more  profitable,  but  especial  ly  because  tlic  ctforts  of  every  yoUDg 
man  are  concentrated  iu  the  endeavor  to  earn  his  own  livelihood 
as  soon  as  possible.     This  latter  trait  of  character,  which  most;] 
frequently  hinders  the  pui'§iiit  of  year-long  earnest  studies,  is  ccr-( 
tainly  the  fundamental  reason  why  scientific  growth  does  not  cor- 
resjiojid  to  the  neoe8Hities.     This  is  the  case,  nut  withstanding  ihej 
fact  that  Americans  are  in  no  way  disinclined  towards  the  sci^nceg^ 
but,  on  the  contrary,  very  highly  esteem  both  them  and  the  men 
that  cultivate  them,  as  is  shown  b}-  the  above*mentitineii  numeroiiM 
gifts  of  private  individuals  for  the  improvement  of  the  e^  •-'•*', 
and   the   establishment  of  new  sehooU  and  scientific  in- 
Furthermore,  most  institutions  suifer  from   nn   almo»t   e»MiHi:ii*« 
deficiency  of  persons  to  eakccutc  the  subordinate  drudgery ; 
that,  again,  because  of  a  national  peculiarity.     For  an  Amcf 
wouhi  rather  subject  himself  to  the  severetit  bOiUly  labor  f«»r  di 
wages,  than  to  enter  anywhere  as  a  »ervat»t  for  a  l 
since,  in  the  latter  case,  he  must  obey  the  orders  ol' 
and  this  he  views  as  a  deprivatioa  of  his  individual  frecUoitt/* 

Max  Schultzr,  the  distinguished  German  anatomist  and  hi 
tologist,  is  dead.  He  was  the  editor  of  the  well  known  "  Ardilrl 
fur  Microscopiche  Anatomic,"  devotijd  largely  to  the  anatomy  of 
the  tissues  and  to  the  infusoria,     lie  wrote  also  on  the  igy 

and  anatomy  of  the  worms,  of  echinoderms  and  hydro!  :   isffl^ . 

and  ou  the  foraminifera.     He  waa  Ijorn  in  1825,  and  diecU  Iti  the 
prime  of  life,  at  Bonn,  having  jn-^t  had  completed  for  h '  ^  b  ] 

said,  the  amplest  and  most  elegant! v  construetcd 'Li  In 

Europe. 
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Ti^.  **Miscdraneous  Publicat'ums"  of  the  XJ,  S.  Geological  Sur- 
ey  of  the  Terri tones  are  fis  follows.  No.  I.  List  of  EievutioDS 
rest  of  the  Mississippi^  by  H,  Gannct.  2.  (Unpublished).  3. 
)rniUioiogy  of  the  TerritorieB,  hy  Dr.  El  Molt  Coues  (to  be  issued 
ti  May).  4,  Synopsis  of  the  Flora  of  Colorado,  by  Porter  and 
Joultcr,  5.  Descriptive  Catalogue  of  Photographa  of  the  survey, 
br  the  years  1869  to  1873,  inclusive. 

Tub  Boston  Society  of  Natural  History  is  to  republisli  Hentz's 
apers  on  North  American  Spiders,  to  be  edited  by  Mr.  E.  liur- 
ess,  with  note^  and  two  new  plates  by  Mr,  J,  II.  Emertou,  as 
S^o.  2  of  the  ■*  Occasional  rapers/*  The  work  will  coatalu  about 
ne  hummed  pages,  and  have  niueteea  plates,  and  the  price  will 
le  $3.00  or  $3.50. 

In  the  April  number  of  the  NATtruALisT  I  fiud  my  name  ap- 
ices as  the  botanist  of  the  Wheeler  oxpedition  of  1873»  to  the 
cluftion  of  ray  good  Aieud  Prof.  John  VVolf.    This  has  been  by 

El^dental  omission,  I  am  sure,  on  the  part  of  the  writer  of  the 
^le  in  cpjestiou.  I  ditl  have  a  certain  connection  with  the 
lanieal  collection,  but  the  bulk  of  the  work  done  in  tUat  de- 
|lDient  was  hy  Prof.  Wolf,  whose  conscientious  labor  cannot  hr 
Pughly  commended.^ — J.  T.  Roturock. 

The  friends  of  the  late  Professor  Agassiz,  the  friends  of  educa- 
ion,  propose  tu  raise  a  memorial  to  him,  by  placing  upon  a  strong 
ttd  enduring  ha^is  the  work  to  which  he  devoted  his  life,  the 
luseum  of  Comparative  Zoology,  which  is  at  once  a  collection  of 
atnral  objects,  rivalling  the  most  celebrated  collections  of  the  Old 
V^orUl}  and  a  school  open  to  all  the  teachers  of  the  land. 

It  Id  proposed  that  the  teachers  and  pupils  of  the  whole  country 
ako  part  in  this  memoriuJ,  and  timt  on  the  birthday  of  Ag  i     " 

e  2Hih  day  of  May,  1871,  they  shall  each  contribute  somci 

^wcvcr  ismatl,  to  the  Teachers'  and  Pupils'  Memorial  Fund,  in 
ionor  of  Louis  Agassiz  ;  the  fund  to  be  kept  separate,  and  the 
ncumetto  be  applied  to  the  expenses  of  the  Museum. 

All  comraunicatious  and  remittances  for  the  ''^  Teachers'  and 
'upiU^  Fuml**  of  the  *^^Agassiz  Memorial,**  maybe  sent  to  the 
'reusurcr,  James  M.  Barnard,  Room  4,  No,  13  Exchange  Street, 
Boston. 

Will  not  every  subscriber  to  tl^^ Naturalist  contribute  his  or 
ler  mite  to  this  great  object? 


t^l 
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The  Anderson  School  of  Natural  History  will  ^         T  iv  7  himI 
close  August  29.     Wo  learn  that  over  ninet}' ai/^  h*  bar^ 

boen  made  above  the  uumber  which  can  bo  aceoDiinodatod*  Tills 
in  itself  is  an  appeal  to  the  people  to  Buntaiti  the  BchooL  The 
funds  of  the  schoui  are  nearly  exhausted  in  erecting  the  buildings 
and  preparing  the  necessary  outfit*  The  Director  of  the  M!bool« 
Mr,  Alexander  Agassiz^  now  asks  the  cooperation  of  all  Snt«N 
esled  in  education  in  obtaining  from  the  Legislatures  of  I  heir  rt^  ' 
Bpectivo  states,  or  from  other  means  at  the  disposal  of  State 
Boards  of  Education,  a  moderate  appropriation  say  of  $5,000,  or 
an  annual  grant  of  8350,  as  a  contribtition  towards  th^;  permanent 
support  of  the  Anderson  School.  Every  such  share  wouhl  entitle 
each  state  participating  to  the  admission  of  two  teachers  annually 
as  students  at  Penikese. 

The  following  gentlemen  will  have  charge  of  instruction  in 
their  respective  departments  : — Prof.  B.  G.  Wilder  (Vertebrates), 
F.  W.  Putnam  (Fishes),  A.  S-  Packard  (Articulates),  Prof§.  E. 
S.  Morse  and  Hamlin  (Mollusks),  E.  Bicknell  (Microscopy),  while 
lectures  will  be  delivered  by  Mr.  A.  Agassiz  on  Radiates  anil  Era- 
brj^ology,  Prof.  A.  M.  Meyer,  on  Phy Biological  Physics  and  Mr* 
Theodore  Lyman  on  Pisciculture.  The  laboratories  will  be  im 
charge  of  Mr.  Garman.  Dr.  Packai<l  and  Mr.  (hu-man  will  tako 
charge  of  the  dredging  expeditions. 

BOOKS  BECEITED* 

A*t9$Hi.   A.  Lf cturc  OcljTered  before  Ums  LoiiUirni©  IJl«riiry  A«iOcJ»lteii  ^f  J«  P.  tOM^  Vi^^^ 
1«,  tS74.    8V0,  pp,;is,  
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THE  PRESERVATION   OB^   CATERPILLARS   BY 
INFLATION* 


BT   8AMUBL  H.   SCUDDEK. 


» 


Maky  persons  arc  deterred  fVom  collecting  caterpillars,  bj  the 
difficulty  and  expense  of  preserving  them  in  tbe  ordinary  way. 
The  easy  and  inexpensive  method  of  blowing  np  and  mounting  the 
pellicle  15  30  little  known  in  this  country,  that  at  the  last  meeting 
of  the  American  Association,  only  one  entomologist  besides  my- 
self had  ever  seen  tbe  operation  ;  since  then,  others  have  tried  it 
and  been  delighted  with  its  simplicity.  In  the  hope  of  inducing 
all  otir  entomologists  to  experiment  for  themselves,  the  following 
explanation  of  the  process  has  been  prepared. 

It  should  be  premised  that  cater^)! liars  may  be  prepared  in  this 
so  as  to  retain  their  colors  far  better  than  by  any  other  method 

id  often  to  be  fit  subjects  at  any  subsequent  time  for  the  artist's 
pencil ;  the  most  delicate  processes  may  be  preserved  uninjured, 
and  the  examination  of  hairy  or  spiny  appendages  made  even  more 
readily  than  during  life.  Specimens  taken  from  spirits,  unless 
ab«iolutely  naked,  are  always  difQcult  to  examine  from  the  matting 
of  the  hairs ;  and  the  internal  organs  can  seldom  be  studied,  even 
in  the  rudest  manner,  unless  the  greatest  care  has  been  bestowed 
npon  their  preservation  ;  in  fact,  no  specimen  can  be  fitted  by  any 
process,  for  the  study  of  both  internal  and  external  organizations, 
and  for  the  latter,  no  method  of  preparation  compares  with  that 
of  inflation. 


Cntrr 


J  lo  Act  or  CoQ^rea*,  \n  thv  year  1874,  bjr  tti«  fnABODT  Aqaj»SMY  07 
'f(  U««  Uhi^rimn  uf  CofigreM,  si  WMtUii^vo. 
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FBSSERVATION   OF   CJLTERPILLAJ18   BT   INFLATIOlf. 


The  inBtrumenta  necessary  for  the  operation,  besides  the  tools 
in  the  hands  of  every  entomologist,  are  a  small  tin  oven«  a  spirit 
lamp,  a  pair  of  finely  pointed  scissors,  a  bit  of  rag,  a  little  toe' 
wire  and  a  straw. 

The  oven  is  simply  an  oblong  tin  box,  about  2 J  inches  high,  2^i 
inches  wide  and  5  inches  long ;  the  cover  is  of  glass,  and  one  eftd 

Fig.  76. 


EZZ2 


-O 


of  the  box  is  perforated  by  a  circular  hole  1^  inches  in  diameter. 
It  would  be  welt  to  have  this  end  of  glass,  and  the  opposite  end 
should   be   movable;   the  oven  rests  upon  an  open  standard  of, 
twisted  wire  or  riveted  tin  plates,  as  in  the  woodcut  (Fig.  7C)»| 
Ko  soldering  should  be  used  upon  the  oven  or  standard,  as  it  would 

soon  be  melted.     Mr.  Riley 

Fig*  71 

suggests  tlmt  there  would  be  | 
^  an  advantage  in  having  the 
front  end  of  the  standard 
higher  than  the  back  as  be 
has  shown  in  the  sketch.  Ho 
also  proposes  a  movable  wire 

loop  indicated  in  the  woodcut  by  the  dotted  line  ;•  but  this  would 

seem  superfluous. 

The  IV ire  should  be  very  fine  and  annealed  ;  the  best  is  thai 

wound  with  green  thread  and  used  for  artificial  fiowers.     It  abooldl 

•The  engirayer  ahould  luire  made  Ibie  loop  iift&gfhjiii  the  edgea  of  the  otso. 
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\il$  more  than  half  a  millimetre  in  diameter;  the  cut  represents 

magnified  niaetecn  diameters  (Fig,  77). 

The  Btram.  Mr.  Goossens  of  Paiis*  mj  courteoos  mslruetor  In 
this  art,  who  possessea  a  collection  of  neaj)y  a  thousand  species 
of  Inflated  caterpillars,  nses  nothing  but  ordinary  wbcfat  straw, 
cbooalng  stout,  dry  pieces  of  various  sizes,  the  cross  section  of 
which  is  perfectly  circular ;  with  these  he  inflates  the  smallest 
micros  and  the  largest  sphtngidie*  Various  modifications  have 
been  suggested ;  a  glass  tube  drawn  to  a  fine  point,  and  provided 
with  a  pair  of  spring  clips  to  attach  to  the  caterpillar,  is  a  favorite 
form ;  the  Germans  use  this  largely >  and  sometimes  attach  the 
caterpillar  by  threads  passed  arourll  the  anal  prolegs.  Dr.  Le- 
Conte  informs  me  that  Dn  Gemminger  uses  a  finely  pointed  tube 
with  an  elastic  bulb  attached  like  a  rubber  syringe.  Mr.  Riley 
suggests  (as  his  drawing  represents)  stilt  another  mode,  which  is 
to  pierce  a  piece  of  soft  wood  along  the.  grain  with  a  fine  heated 
wire  and  then  sharpen  to  a  point  the  tube  thus  formed,  to  be  in- 
serted in  the  caterpillar;  a  tube  is  also  inserted  in  the  other  end 
(see  Fig-  70).     For  myself  I  prefer  the  simple  straw. 

The  operation.  Kill  the  subject  by  a  drop  of  ether  or  by  a 
plunge  in  spirits ;  if  it  be  a  haAry  caterpillar  it  should  remain  at 
least  half  au  hour  in  alcohol  and  then  rest  on  bibulous  paper  for 
forty-eight  hours ;  otherwise  the  hairs  drop  off  in  the  subsequent 
operation.  Then  placing  the  caterpillar  in  the  left  hand,  so  as  to 
expose  its  hinder  extremity  beyond  the  gently  closed  thumb  and 
first  two  fingers,  enlarge  the  vent  slightly  at  the  lower  edge  by  a 
vertical  cut  with  the  scissors ;  next  lay  the  larva  either  upon  bib- 
ulous paper  on  the  table,  or  upon  soft  cotton  cloth  held  in  the  left 
hand,  and  press  the  eactremity  of  the  body  with  one  finger,  always 
with  the  interposition  of  cloth  or  paper,  so  as  to  force  out  any  of 
the  contents  of  the  i-eetum  ;  this  process  is  continued  from  points 
SQCceasively  farther  back,  a  slight  ad<iitional  portion  of  the  con- 
tents of  the  body  being  gently  pressed  out  with  each  new  move* 
ment ;  throughout  all  this  process,  great  care  should  be  taken  lest 
the  skin  should  be  abraded  by  too  violent  pressure,  and  lest  any  of 
the  contents  of  the  body  soil  its  exterior  or  become  entangled  in 
the  hairs  or  spines;  to  avoid  the  latter,  the  caterpillar  should  be 
frequently  removed  to  a  clean  part  of  the  cloth  or  paper.     When 
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a  portion  of  the  intestinal  tube  itself  becomes  extendeil  it  t^boold 
be  seized  witb  a  jjair  of  strong  forceps,  and,  the  head  remaining  ia 
the  secure  hold  of  the  left  hand,  the  tube  should  be  foi-cibW  bat 
steadily  torn  from  itsifittaehmGnts  ;  with  this^  most  of  the  eoiiteats 
of  the  body  will  be  withdrawn  and  a  delicate  pressure  passing  from  j 
the  head  toward  the  tail  will  reduce  the  subject  to  a  mere  pellick. 

The  alcohol  tamp  is  now  lighted  and  placed  in  position  beneath  j 
the  oven ;  a  straw  is  selected,  of  the  proper  size  to  enter  the  en- 
larged vent,  and  the  tip,  after  being  cut  diagonally  with  sharp  ' 
scissors,  is  moistened  a  little  in  the  mouth  (to  prevent  too  great  ■ 
adhesion  of  the  skin  to  the  straw)  and  carefully  introduced  into 
the  opening  of  the  caterpilldf ;  the  process  may  be  aided  by  blow- 
ing gently  through  the  straw.     When  the  skin  is  slipped  upon  all 
sides  of  the  straw  to  the  distance  of  nearly  a  quarter  of  an  inch, 
without  any  folding  of  the  skin  and  so  that  both  the  anal  prolegB 
protrude,  a  delicate  pin  (Edelston  and  Williams,  No.  19,  is  beat> 
is  passe<l  through  the  anal  plate  and  the  straw. 

By  this  time  the  oven  will  be  sufficiently  heated  to  commeii^ 
the  drying  process,  which  consists  simply  in  keeping  the  cater* 
pillar  in  the  oven  eattended  horizontally  upon  the  straw  by  blowing 
gently  and  steadily  through  the  straw,  as  one  uses  a  hlow-ptpe. 
Too  forcible  inflation  will  make  the  caterpillar  unsightly  bydis*] 
tending  unnaturally  any  spot  that  may  have  been  weakened  or 
bruised  in  the  previous  operation  ;  the  caterpillar  should*  be  kept  I 
slowly  but  constantly  turning,  and  no  harm  will  result  from  with- 
drawing the  creature  from  the  oven  and  allowing  it  to  collapse,  to 
gain  breath  or  rest ;  only  this  relaxation  should  be  very  brief. 
The  caterpillar  should  be  Grst  introduced -into  the  oven  while  in- 
flated by  the  breath,  and  so  placed  that  the  hinder  extremity  shall 
be  ill  the  hottest  part,  directly  above  the  flame,  for  it  is  essential 
that  the  animal  should  dry  from  behind  forward ;  yet  not  alto* 
gether,  for  as  soon  as  the  hinder  part  has  begun  to  stitfen  (which 
can  readily  be  detected  b}^  withholding  the  breath  for  a  second), 
the  portion  next  in  front  should  receive  partial  attention  and  the 
caterpillar  moved  backward  and  forward,  round  and  round  over 
the  flame.  During  this  process  any  tendency  of  the  caterpillar  ta 
assume  unnatural  positions  may  be  corrected — at  least  in  part — 
by  withdrawing  it  from  the  oven  and  manipulating  it;  daring  ia* 
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lAtion.  the  parjs  iibotit  the  head  should  be  the  last  to  dry  and 
khould  b^  kept  over  the  flame  until  a  rather  forcible  touch  will  not 

use  it  to  bend. 

To  secure  the  best  results  it  is  essential  that  the  oven  should  not 
be  too  hot,  the  flame  should  not  be  more  than  an  inch  high  and  its 
iip  should  be  one  or  two  inch'es  from  the  bottom  of  the  oven. 

When  the  skin  of  the  caterpillar  will  ^icld  at  no  point,  it  is  ready 
br  mounting.  The  pin  is  removed  from  the  straw  and  the  cater- 
mar  skin,  which  often  adheres  to  the  straw,  mast  be  gently  re- 
lioved  with  some  delicate,  blunt  instrument  or  with  the  finger  nail. 

A  piece  of  wire  a  little  more  than  twice  the  length  of  the  cater- 

iillar  is  nest  cut,  and^  by  means  of  forcepSi  bent  as  in  Fig.  77, 

l|^t!ps  a  little  incurved  ;  a  little  shellac*  is  placed  at  the  dlstnl 

^Hkmity  of  the  loop,  the  wire  is  held  by  the  forceps  just  beyond 

ihls  point,  so  as  to  prevent  the  free  ends  of  the  wire  from  spread- 

ng,  and  they  are  introduced  into  the  empty  body  of  the  cater- 

lillar  as  far  as  the  forceps  will  allow  ;  holding  the  loop  and  gently 

peniug  the  forceps,  the  caterpillar  is  now  pushed  over  the  wire 

rith  extreme  care,  until  the  hinder  extremity  has  passed  half-way 

iver  the  loop  anil  the  shellac  has  smeared  the  interior  suiliciently 

k>  hold  the  caterpillar  in  place  when  dry;  the  extremities  of  the 

arted  wires  should  reach  nearly  to  the  head.     Nothing  remains 

ut  to  curve  the  doubled  end  of  the  wire  tightly  around  a  pin  with 

pair  of  strong  forceps  and  to  place  the  specimen*  properly 
iabelled,  in  a  place  where  it  can  dry  thoroughly  for  two  or  three 
lays  before  removal  to  the  cabinet. 

For  more  carefiil  preservation  and  readier  handling  Mr,  Goossens 
mploys  a  d liferent  method,  placing  each  specimen  in  a  glass  tube, 
ike  the  test  tube  of  the  chemist*  The  wire  is  first  bent  in  the 
Qiddle  and  the  bent  end  inserted  in  a  hole  bored  in  the  smaller 
nd  of  a  cork  of  suitable  size,  so  a«  nearly  to  pass  through  it ;  the 
pops  are  then  formed  as  above ;  both  ends  of  the  cork  arc  var- 
ishcd,  and  a  label  pasted  around  the  portion  of  the  cork  which 
mters  the  tube,  thus  guarding  both  specimen  and  label  from  dust, 
nd  the  latter  A'om  loss  or  misplacement.  After  two  or  three  days 
lie  cork  with  the  caterpillar  attached  is  placed  in  its  corresponding 
;ube  and  the  tube  may  be  freely  handled* 


•  To  prepare  ibii»  the  ibeeis  of  dArk  eheUac  shouia  be  profeirred  to  (be  lifbt,  tnd  dta- 
yoU«d  in  t^tty  per  cent.  Alcohol, 
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Modifications  of  this  system  will  occur  to  every  ^ne.     Dr.  Ge 
iniiiger  uses  a  syrijige  for  tlie  extractiou  of  the  conteots  as  well  «i^ 
for  the  inflation  of  the  emptied  akiii.    For  an  oven,  the  Vienna 
entcunologists  employ  an  ordinary  gae-chininey  open  at  both  end* 
and  inserted  in  a  sand  bath,  which  prevents  perhaps  the  danger  of 
too  great  heat. 


NOTES   ON  THE  CYPRINOIDS   OF   CENTRAL 
NEW  JERSEY, 

BT  CHABLES   C.  ABBOIT,  M.   D. 


The  family  of  fishes  known  sclputifically  as  the  Cyprinida?,  and 
popularly  as  "shiners"  and  ** minnows,"  is  well  represented  in  the 
Delaware  river  and  its  tributaries.  A  careful  study  of  the  several 
species  of  cyprinoids  found  in  the  immediato  vicinity  of  Trenton, 
N.  J.,  conviucos  na  how  difficult  it  is  to  define  clearly  the  dia» 
tinctive  characters  of  many  of  these  fishes,  even  with  a  very  large 
number  of  specimens  to  guide  us  j  the  tendency  to  vary  in  color 
and  flu  arrangement  being  especially  noticeable.  Therefore, 
while  we  have  ventured  to  describe,  as  new  to  science,  a  small  oy- 
prinoid,  collected  by  us,  for  the  first  time,  during  the  season  of 
1873,  we  have  purposely  confined  our  notes  to  the  species  gath- 
ered here  in  large  numbers,  and  nut  included  in  several  small  col- 
lections received  from  other  portions  of  the  state.  Whlletj 
therefore,  we  propose  to  give  tlie  full  list  of  species,  found  in  but 
a  small  fraction  of  the  state's  territory,  we  believe  it  reall}'  presents 
the  entire  cyprinoidal  fauna  of  tlje  state. 

In  his  admirable  synopsis,*  Prof,  Cope  mentions  twelve  species, 
of  six  genera,  belonging  to  the  Delaware  aufl  its  tributaries.  The 
study  of  the  material  at  our  command  enables  us  to  recognize, 
without  difficulty,  all  of  these  as  described  and  figured  in  the  sy- 
nopsis referred  to  :  but  there  is  also,  it  must  be  mentioned,  many 
specimens  that  we  have  considered  as  species,  as  defined  by  Prof. 
Cope,  in  which  variations  exist,  that  are  of  sufl^cient  importance, 
it  would  seem,  to  make  them  even  more  than  marked  varieties— 


•Sjriioptli  oftbe  Cypriaidse  of  Featit;lviiiil« :  Tj 
Sao.,  rol,  xilL 


of 


PbUo*. 


THE  CTPRDfOIDS    OF   CENTRAL   NEW  JERSEY. 


327 


that,  seen  from  an  evolution   standpoint,  are  well   ad- 

to  that  point,  wbere  the  ** species*'  commences  and    the 

*viiri€ty"  ends.    To  some  of  the^e  instances,  we  will  call  partic- 

attention  ol&o where,  and  remark  here  that,  besides  the  twelve 

ea  given  by  Cope,  there  are  included  four  well  marked  epecies, 

f  genera  not  included  in  the  list  referred  to,  being  Ht/bagnaikus^ 

isiz,  AlberneUu9  Girard,    and   Hyborhynchus  Agassiz,  these 

:ing  the  number  of  genera,  nine,  that  are  represented  m  the 

Delaware  fauna. 

So  far  as  our  investigations  hare  enabled  us  to  determine,  the 
byprinoids  of  the  Delaware  River,  at  the  head  of  tide  water,  and 
XL  the  neighboring  streams,  are  as  follows:  — 

!•  SemoHlHS  rhotheus  Cope.  **  Chub.'*  This  is  our  largest  and, 
in  the  river,  otir  most  abundant  species.  Althongh  the  males,  in 
spring,  are  then  most  highly  colored,  they  do  not  become  at  any 
toeason  dull  or  leaden  tinted.  We  have  noticed  that  the  variety  of 
lints  and  general  ruddy  tinge  of  the  whole  fish  vary  considerably, 
In  different  streams ;  the  milky,  turbid  waters  of  clay  creeks  ap- 
pearing to  have  the  effect  of  keeping  down  the  rich  colors  that 
make  this  fish  so  beautiful  from  March  to  June,  when  found  in  the 
river  or  clear  spring  brooks.  Some  peculiarities  of  its  coloring 
fade  almost  immediately,  and  others  change  in  hue,  on  taking  the 
Ash  from  the  water.  The  first  publishedf  description  of  this  fish, 
detailed  the  colors  of  a  living  specimen,  which  accounts,  we  sup- 
)09e,  for  tiio  difference  in  the  general  appearance  as  given  by  us, 
find  as  noticed  by  Prof.  Cope,  J  when  examining  dead  specimens. 
Tho  largest  specimen  we  have  met  with  weighed  1  lb*  14  oz. 

2.  Semotilus  corporalis  (Mitchill).  This  **chnb**  is  also  an  in- 
habitant of  several  little  brooks,  sometimes  reaching  considerable 
lize,  but  never  attaining  the  dimensions  of  S.  rhotheus.  As  we 
lavc  often  noticed  with  reference  to  allied  species  of  fishes,  so  in 
this  instance  ;  we  do  not  find  them  i.  e.,  the  two  species  of  Semo- 
Klua  associated  in  small  streams,  nor  intimately  so,  in  the  river. 
Besides  the  marked  difference  in  color,  the  smaller  scales  at  once 
make  evident  the  great  difference  between  this  and  the  preceding 
l^hich  is  much  more  nearly  allied  to  the  northern  Semotilus  argen- 
teus  Putnam  {Lettcosomus  pulchellus  Girard,  et  anct,)     '*In  Gun- 


v&jDOpila  of  flahea  of  North  CftrolliiA :  Proc.  Anocr.  PliUoe.  Soc,  vol.  U,  p.  40(lt 
trroo.  Acad.  Nat.  Sol.,  Fhlla.,  1861,  p.  IM.  I U  o.  p.  (KM. 
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ther'a  Catalogue  of  Fishes/*  vol.  vii,  we  find  a  specimen  record^, 
of  6\  rhoiheui^,  from  the  Delaware  River ;  and  considered  the  saioe 
as  Semotilus  argenteua  Putnaro.  As  the  specimen  la  iii«ffccd 
*^  Adult,**  it  seems  stronge  such  an  eiTor  should  have  oecurroiL 

3*  lihvnichthys  nasutus  (Ay res).  Both  from  the  Hmitefl  number 
of  streams,  in  which  it  is  foun<l,  and  from  the  few  indi%iiliuls 
which  occur,  this  is  preeminently  our  rarest  specie*, 

4.  Ehinichthys  atroiiasus  {W\iQ\nl\).  **Duee.*'  There  ure  bill 
few  streams,  except  in  the  northern  portion  of  the  state,  where 
this  pretty  species  may  be  found.  Generally,  we  have  met  iriUi 
It,  associated  with  the  young  Semotilus  corporaH$^  an<l  both  it  and 
the  latter  were  remarkably  successful  in  escaping  from  a  scoo()-net, 
by  burroiving  under  stones,  with  all  the  ease  of  a  Mehnura  In  the 
soft  mud  ;  or  else  by  leaping  several  inches  from  the  water,  and 
BO  passing  over  tlie  rim  of  the  net. 

5,  Stilbe  Americana  {h\um)*  '*  Roach."  DeKay  has  described 
as  two  generieally  distinct  fishes,*  under  the  names  of  '*  Yadegatod 
Bream'*  Abramia  versicolor,  and  **New  York  Shiner"  Stilbe  chry' 
8oleucas,  the  cyprlnoid  designated  above  as  Stilbe  Americana,  Tba 
two  varieties,  which  are  not  simply  varieties  in  color,  are  bow 
conceded  to  be  the  same  species,  and  it  seems  strange  that  DcKay 
should  have  considered  these  variations  of  more  than  speciile 
value,  when  now  it  is  not  accorded  even  that  importance.  On 
studying  the  descriptions  and  figures  above  referred  to,  and  instl* 
tuting  a  comparison  of  these  with  a  very  large  number  of  speci- 
mens of  this  Qsh,  we  have  satisQcd  ourselves  that  there  exists  a 
well  marked  tendency  to  varj-  in  this  lish,  which  verges  nearly  to 
that  line,  beyond  which  a  variety  becomes  technically  a  species. 
DeKay's  figure,  on  plate  29,  is  an  excellent  representation  of  tb< 
common  '•  roach,''  as  we  find  it  in  quiet  waters  and  the  larger 
streams  of  this  state*  Color,  which  properly  goes  for  but  UtUe« 
in  the  study  of  the  specific  di (Terences  of  fishes,  merits  more  at^ 
tention  in  tliis  case^  from  the  fact  that  there  is  not  any  decided 
deepening  of,  or  variation  in,  the  tints,  in  the  spring  or  niiptial 
dress,  as  compared  with  that  of  autumn  or  win  ten  In  the  ^ae 
of  DeKay's  description  of  Abramis  versicolor^  we  have  a  gaudy 
species  described,  which  suggests  at  once  a  fish  taken  in  early 
spring,  when  the  eyprinoids,  as  a  class,  are  1 1  *  *  '  '  ^  si  colors ;  sudi 
however  is  not  the  case  with  the  tStilbe  .  mi,  as  when  ift 


I 


•  FiUust  of  K.  Y„  p.  101,  pi.  n,  flg.  103;  p.  fOi.  pJ.  M,  df.  0L 
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le  the  figure  ot  Abramis  versicolor y  we  find  a  fish  varying  in 
tlic  size  and  shape  of  its  fins  also. 

In  atiulying  the  very  large  collection  of  speciroena  of  the 
** roach/*  from  streams  of  different  chai^acter,  made  during  the 
past  summer,  we  think  we  have  traced  a  uniform  variation  in 
the  size  and  shape  of  the  ilns,  more  especially  of  the  dorsal  and 
ventrals ;  and  with  it,  a  constant  difference  of  the  color  of  the 
Stillf&s  taken  in  small,  rapidly  running  streams,  and  the  ordinary 
'* roach*' of  our  mill-ponds  and  quiet  creeks.  These  differences, 
m  some  respects,  agree  with  the  distinctions  drawn  by  DeKay  be- 
tween the  Stilbe  chrymleucas  and  Abramis  versicolor,  but  not  in  all. 
Indeed^  we  have  never  met  witb  a  '* roach*'  that  was  strictly  iden- 
tieal  with  the  fish  described  by  Dclvaj^  as  a  *^  variegated  bream/* 

The  variations  we  have  traced  out  in  a  large  aeries,  and  which 
we  believe  to  be  constant,  are  as  follows : — 


Btlatean  Eiver  specimens. 

Adult,  total  length,*  74  in. 

Dorsul  tin,  tlupressed,  reach - 
Jog  to  the  poinl  opposite  the 
0th  ray  of  aiml  fin. 

Ventral  fLns,  depressed, 
reaching  to  a  point,  separated 
by  two  scales  from  the  acrus. 

Mouth,  when  closed,  on  a 
line  drawn  through  the  pupU. 


Scales  with  7  to  12  rndti. 

Color  as  described  by  DeKay 
and  Storer.  Ventral  fins  crim- 
son on  anterior  rny&,  fadhig 
Into  orange.  Other  das  lemon 
yellow,  with  black  lines  on  the 
dorsal  and  caudal  Has, 


Shahbaconk  Creek  upecimens* 

^dult  (?),  total  length  5  tn. 

Dorsal  On,  depressed,  reach- 
ing to  a  point  opposite  the  last 
ray  of  anal  fin. 

Ventral  fins,  depressed, 
reaching  to  the  anus. 

Mouth  more  oblique;  when 
clo«ied,  the  front  of  the  lips  on 
a  line  with  the  upper  edge  of 
the  orbit 

Scales  with  4  to  6  radii. 

Color  uniformly  blue,  with 
no  shade  of  green  or  golden ; 
lighter  on  belly,  but  scarcely 
silvery.  Fins  pale  yellow,  but 
at  no  time  crimson  or  golden. 


In  order  not  to  mislead  the  student,  it  must  be  clearly  under- 
stood,  that  while  the  specimens  of  Stilbe  from  the  Shabbaconk 
Creek  are  uniformly  different,  as  here  pointed  out,  we  do  find 
"river**  specimens,  which  are  partially  grown  individuals  of  the 

•  In  Ibe  4th  vol.  KAtrRjiUBT  we  hnve  referred  to  the  fhct  of  hnTlng  gnthercd  many 
tipuclmetii,  eight  (md  liliie  lncli«s  Ung.  Compared  wltJi  the  vv liote  niLmbcr  of  IntUrtd* 
quIb  in  nuy  gisvn  atrcAm^  thc«e  nien^ttretitetits  are  excejitloomlf  and  the  leugth  aboTe 
^i¥«D  ii»  about  that  of  ttie  aTcrage  adult  fliti. 
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t}T>icaI  Slilbe  Americanur  tlmt  in  some  rcspccti  »ppron  '  '  ly 
to  the  variety  characteristic  of  the  SImbbacoQk  and  *  *y 

creeks.  But  the  %'ariations  wo  have  described  cannot  be  ascrtted 
simply  to  age,  especially  the  uniform  blue  color  of  clay  cr^k  indU 
viduals. 

Do  we  not  here  have  an  instance  of  adaptation  to  partictiUr 
localities ;  even  to  the  change  of  color?  It  has  often  been  asserted 
that  we  never  see  a  species  undergoing  a  radical  change ;  bol  m 
not  this  an  instance  of  such  change,  one  possibly  now  of  "ap©- 
clfic**  value,  as  a  "sjiecies*'  was  once  considered?  The  color  of 
the  waters,  in  bulk,  is  bluish  ;  and  it  has  occurred  to  us  Umt  tba 
blue  color  of  these  clay-creek  roach  may  have  been  created  or 
evolved,  for  their  better  protection  from  our  ravenous  kingliBbeTf 
{Ceryk  aJcyoii),  who  swallow  them  without  any  preliminary  canr* 
ing,  as  they  are  said  not  to  do^*  in  other  sections  of  the  country. 
We  have  noticed|  in  fact,  that  this  fish  is  a  favorite  prey  of  the 
kingfisher ;  and  as  each  species  of  fish  appears  to  have  it4  own 
peculiar  odor,  when  alive,  we  have  thought  that  this  flsb  was 
through  its  odor  (and  flavor?)  attractive  to  this  bird;  and  when 
inhabiting  shallow  streams,  and  so  exposed  the  more  to  ita  al* 
tacks,  how  natural  to  sec,  in  the  changed  color,  a  means  of  iiro^ 
tection  as  an  offset,  as  it  were,  to  its  attractions  in  odor  aod 
flavor. 

6.  Hypaihpis  comulits  (Mitchill).  *' Red-fin,"  Our  "red-fln** 
appears  to  be  in  all  respects  identical  with  the  New  England  flah« 
as  figured  by  Dr.  Storer.f  Young  specimens  are  much  less  robtint 
than  the  figure  referred  to,  but  the  variations  we  have  noticed,  in 
ejcamining  a  large  series,  appear  to  be  all  due  to  age. 

Besides  the  deeper  coloring  and  numerous  tubercles  upon  the 
snout,  the  males  of  this  species  vary  from  the  females  in  a  stouter 
body  and  somewhat  more  elevated  dorsal  outline  ;  features  which 
are  permanent  and  uniform, 

7.  Ilf/psilepis  anah8tanu»(G\rtLTi\)»  '^Silverefin/*  This  beauti- 
ful little  fish  is  a  constant  companion  of  the  preceding  speciea.  A 
partial  study  of  its  habits,  by  means  of  the  aquarium*  has  dcuioo* 
stratcd,  however,  that  it  is  a  more  carnivorous  fish,  and  not  oidy 
were  specimens  noticed  to  tear  away  the  fins  of  each  other  aod  of 


•  NiTcriuUBT  fbr  Oct,  1S73.  p.  034.   CVr.  Br«ed  bare  ir«lterfl  to  a  note  In  **  ^taiata' 
and  ooc  the  KatitrjujsTi  »e  printed.) 
t  FUhes  of  Mm  a.,  p.  LIS,  pi.  xxi,  fig,  3. 
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ppnnoitis,  but  larger  ones  even  killed  and  devoured  adult 
ImiDS  of  H^bopsts  bifi^natus. 

8*  Clino8tomu9  fiindiiioides  Girard,  We  have,  during  the  past 
summer,  met  with  siiit^le  specimens  of  this  last  mentioned  cy- 
priiioid,  associated  with  other  Bmall  tisUes,  on  several  occasions. 
They  are  identical  with  specimens  in  the  Museum  of  the  Academy 
of  Sciences,  at  Philadelpliia  ;  marked "Ijy  Prof.  Cope^  from  tribu- 
tarifiB  of  the  Susquohaima  liiver,  Penn. 

^.  Hijbopsis  bifreiuUua  Cope.  **  Minnow.'*  This  little  fish, 
cbaracterized  by  an  imperfect  lateral  line,  and  deep  straw  color 
sod  black  mailings,  is  probably  our  most  abundant  species  of  this 
genus. 

10.  Hybopsis  chalyboeus  Cope.  *'  Minnow,"  This  species,  which 
much  resembles  the  preceding,  has  a  complete  lateral  line.  It  is 
tact  uncommon,  and  usually  met  with,  associated  with  the  other 
small  Hybopsea. 

U*  Hybopsis procn€  Cope.  ''Minnow.'*  To  quote  Prof.  Cope, 
**This  small  species  maybe  readily  distinguished  among  others 
common  in  our  streams,  by  its  long  caudal  peduncle  and  tail,  its 
large  brown-edged  dorsal  scales  and  plumbeous  lateral  band.** 

The  first  mentioned  of  these  three  species  of  Hybopsis  is  every- 
where, in  New  Jersey,  exceedingly  abundant,  and  supplies  the 
carnivorous  fishes  with  an  unfailing  supply  of  food.  In  a  collec- 
tion of  Hybopsea  before  us,  we  find  the  three  species  represented 
In  the  folhjwing  proportion,  and  believe  this  to  be  about  their  rela- 
Uve  abundance  in  the  Delaware  and  tributaries,  at  this  point. 

Whole  number  of  specimens,  123, 


Of  II,  h{/rena[u$, 


75  specimens. 
22  «* 

2S  ** 


In  identifying  the  above  series  of  small  minnows,  we  have  been 
guided  solely  by  Cope's  synopsis,  to  which  we  have  so  frequently 
referred.  While  we  believe  we  are  correct  in  our  identifications 
of  the  three  species,  we  must  here  mention  that  there  were  some 
individuals  of  this  series  (and  it  holds  good  of  every  collection 
we  have  made,  of  small  Ilybopses)  which  we  found  it  difficult  to 
determine,  as  to  their  specific  relations,  that  were  in  fact  neither 
hifrenaiua  nor  chalyhinua,  and,  as  wc  believe,  not  the  young  of 
other  fishes*    In  a  series  of  a  thousand  individuals,  one  will  be 
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pretty  sure  of  finding  intermet^tate  forms,  whieli  Jink  iliL-nv  lurp* 
HybopseB  very  closely.  This  presence  of  intermediate  form*  U 
not  confliied,  however,  to  these  small  minnows*  In  every  taiige 
collection  of  cyprinoids  we  have  yet  made,  there  occun^ed  some  In- 
dividuals, that  varied  in  one  or  more  directions  from  typical  formit 
and  yet  not  in  such  a  manner  as  to  indicate  probably  permaiieiit 
Bpectfic  or  generic  peculiarities^ 

12.  HybopHh  Iludsonius  {CWxkton),  *' Spawn  ©ater.'*  Thj»  iiit«f^ 
esting  cyprinoid  is  exceedingly  abundiint  in  the  several  tributaritc 
of  the  Delaware  River,  The  several  published  figures  of  ll*e  ep^ 
cies  arc  characteristic ;  both  those  of  DeWitt  Clinton,*  who  first 
described  this  fish,  and  that  given  by  DeKay,t  Are  quite  accttrale, 
and  give  the  best  representations  of  it  we  have  seen.  Prof,  Cope** J 
figure  of  "'  Hijbopsis  Hudsoniua*'  we  believe  to  be  that  of  the  fol- 
lowing species,  as  will  appear.  At  all  events,  it  is  a  much  mom 
marked  variety  of  the  true  Hudsomus^  than  the  small  blue  StUh€ 
we  have  described  is  of  the  typical  8,  Americana.  Of  the  troe 
ff.  ITudsoniuSy  DeKay  writes:  **  It  is  called  **  spawn-cater/*  rrom 
an  idea  entertained  by  fishermen  that  it  lives  estclustively  on  llic 
spawn  of  other  fishes.''  This  belief  has  no  doubt  arisen  Trom  tba 
fact  of  its  having  a  *' sucker  "-like  habit  of  feeling  carefully  over 
the  bottom  of  the  stream  with  its  peculiar  *Helescopic"  mouth  eac* 
tended,  and  so  sucking  up  such  £bo<t  as  it  finds  to  its  liking.  The 
examination  of  the  stomachs  of  many  specimens  shows  thmtt  like 
the  Stilbe  Americana,  it  feeds  very  largely  on  small  mollusea^  tbaS 
cover  every  stone  and  other  stationary  object  in  the  beds  of  our 
streams.  We  do  not  think  the  charge  of  spawn^eating  can  be 
laid  to  this  fish  with  more  reason  than  to  all  the  other  cyprinoid«« 
Indeed,  without  an  exception,  the  ova  of  all  other  fishes  are,  to 
every  species  of  fish,  a  luscious  morsel ;  and  we  are  iucliued  to 
think  that  many  fish  are  so  far  unnatural  (?)  as  to  devour  the 
newly-laid  ova  of  their  own  kind. 

The  very  blunt  snout,  almost  at  right  angles  with  the  forebe«d« 
gives  this  fish  an  abrupt  profile,  which^  especially  when  tivitig  fUh 
are  compared,  is  a  ready  method  of  distinguishing  this  sp«e{e« 
from  the  closely  allied  Hffbop^is  phacnna  Cope,  with  its  moru  ta- 
pered, regular  profile. 


»  AnnnlA  Ljceniii  of  Xat.  Hlflorr  of  K»  T.  Vol.  1,  p.  40.  j»|.  %  flg^  51* 

1  Fiihc*  of  N'eir  York,  p.  120.7,  pi.  xtxtr,  flg.  Vm. 

%  SjQopili  Of  Cjrprlnltltf  of  Pvdh.    PI.  xll.  (!«,  t.    CTrn&f*  Am.  PUU.  8<»«.,  VoL  IS.) 
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13.  H^jhopsis  pharnna  Cope.  Prof.  Cope*  bas  described  the  cy- 
priDoId  bere  referred  to  ns  a  distinct  form  of  Hybopsis^  having 
received  specimeiis,  collected  by  ibe  writer,  in  1864.  He  aaya, 
**  Ilijbopsi»  phacnna  is  a  species,  found  in  some  of  the  tributiunes  of 
the  Delaware,  which  1  have  received  from  Trenton,  N.  J.,  from  my 
lyiend  Charles  C.  Abbott.  It  is  more  elongate  in  form  than  JH, 
Hudsontus  and  //.  Storerianus^  and  bas  nojt  the  rounded  front  of  the 
first  or  small  compressed  bead  of  the  last.  Eye  a  little  less  than 
one-third  length  of  bead ;  \attcr  5^  times  to  concavity  of  tail,  and 

more    than   equal  greatest  depth  of   body Angle  of 

mouth  not  posterior  to  anterior  nostril.  Scales  J,  38.  Lateral 
line  very  slightly  dcOected  opposite  the  dorsal  fin.  Base  of  caudal 
to  posterior  edge  of  dorsal,  equal  from  latter  to  beginning  of  the 
skin  of  the  head.  D,  1-8;  C.  19;  V.  1-8;  B.  1-^9;  P.  Id; 
Length  4  inches/' 

The  differences  between  the  tw*o,  JT,  Htid^oniua  and  H.  phtxhma^ 
which  are  quite  uniform  and  readily  noticed  in  living  specimens, 
are  as  follows : 


Bifhopsia  nudaoniun. 

Snoat  blunt*  Angular  in 
profile. 

Diameter  of  orbit  less  than 
len;|j[th  of  snoot. 

Aonl  f)D,  depressed,  reaches 
to  the  nniis* 

6ri|:ht  sDrcry  Rtripc  along 
the  lateral  UnOf  gulden  pos- 
teriorly, and  uniform  ollve- 
greea  from  dorsal  stripe  to 
lateral  line. 


Uy  Si  opiiis  phalnna* 

Snout  tapering.  Curved  In 
profile. 

Diameter  of  orbit  more  than 
length  of  snout. 

Ventral  fin,  depressed,  does 
not  reach  the  anu8. 

Plumbeous  stripe  along  the 
laterul  line^  and  four  nnrrow 
blue  lines  between  the  dorsal 
stripe  and  lateral  line. 


Prof.  Cope,  in  his  monograph  of  Pennsylvania  cyprinoida,  eaya 
** There  may  still  be  some  question  as  to  the  pertinence  of  tbia 
{specimen  (from  the  Delaware,  at  Trenton,  N.  J/)  to  U.  lludsonius^** 
he  having  referred  it  to  that  species  then,  and  subsequently.  Were 
there  no  specimens  of  the  cyprinoid  found  in  the  Delaware  that 
were  precisely  such  as  described  by  De  Wilt  Clinton,  then  it  might 
be  thought  that  the  //.  phacnna  was  simply  a  modified  form  of 
that  species ;  but  the  two  being  associated,  each  preserving  the 
distinctive  features,  as  pointed  out  by  us,  with  the  non-occurrence 


*  Proc.  Acad.  ynL  StL  Fhllad.  ldS4,  p.  979. 
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of  inflividuals,  tlittt  by  less  pronounced  features  link  tUe  two, 
leaves  little  gronnd  for  cloiibtiD<?  their  being  really,  «pedflcallj 
distinct.  It  should  be  remembered,  also,  that  the  //.  pka^nna 
reaches  a  larger  siace  than  the  II,  Iltidsonins^  here  in  the  l>cUKrar#» 
and  the  **mofe  conic  form**  of  the  snout  cannot  be  ascribed  to 
maturer  age,  as  has  been  done  by  Prof.  Cope*  Specimens  three 
and  four  inches  long  are  in  e%'ery  respect  like  Clinton'd  figore  of 
H*  Iludsonius^  while  specimens  of  pha'^mna^  five  and  tive  ftod  m 
half  inches  long,  have  the  tapering  profile,  much  as  in  thedrmwitig 
given  by  Prof.  Cope,  and  above  referred  to*  In  conclnsioii,  wc 
mast  add  that,  in  the  figure  given  by  Clinton^  the  circular  black 
spot  at  the  base  of  the  caudal  is  a  very  marked  feature.  Cope 
eaya  in  his  description,  '*  no  spot  at  base  of  tail.'*  Now  we  believe 
the  truth  to  be,  that  the  H.  phaenna  Is  also  to  be  rccogntzedi  Iff 
the  absence  of  the  caudal  spot,  which  we  have  never  failed  to  note 
on  typical  specimens  of  the  H,  Hudaonitis, 

14.  AlburneUui  amaenus  Abbott.  The  discovery  of  this  bem- 
tiful  c}i>rinoid  makes  the  second  instance  of  a  genus  being  repre- 
sented  in   the   Delaware  and  Ohio  rivers,  and   not  in   the  io^ 

rig.  n. 


AtXmmui  amcmu*.    Katnrftl  ilse. 
termed  late  river  system  of  the  Susquehanna.    It  was  first  met 
with,  by  the  writer,  in  the  summit  level  of  the  Delaware  and  Rar- 
itan  canal,   associated    with   Ilyhopsis   Iludsoniu^^  11^  phamnOf 
Jlypsilepis  analoatanus  and  //y.  comutus. 

We  give  the  following  description  of  the  species  with  a  Bgme* 
(Fig.  78).  Head  shorter  and  broader  than  AlburnclU  generally; 
with  the  profile  less  pointed  ant-eriorly  to  the  orbit.  Orbit  large, 
equal  to  length  of  the  muxzle,  and  entering  length  of  head  3*25 
times;  but* a  trace  less  than  the  interorbital  space.  Head  4'25 
times  in  length  to  basis  of  caudal ;  greatest  depth,  four  and  two- 
thirds  (4§}  times  to  same. 

^TUo  fl^ure  mtt  engtaveti  without  correcUon  of  Urn  dmwloff  on  Ui«  lilock  ia4  !■ 
not  ttcvurnte  \a  iu  tIeiaUs.— Eds, 
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tiaiyngeal  teeth  I A  —  44;  moderately  hooked,  and  with  a 
narrow  masticatory  atirfnce,  more  noticeable  on  one  specimen  ex- 
amined thai]  on  the  other*  The  single  tooth  of  the  series  is  in 
all  respects  similar  to  the  others,  but  only  half  the  size.  Occasion- 
ally the  series  is  2A — ^4,2,  as  in  AibumeUus  rubrifrons  Cope. 
Anterior  ray  of  dorsal  slightly  posterior  to  the  insertion  of  the 
last  rays  of  ventrals.  TliC  anterior  ray  equals  in  length  the  pos- 
t4>rfor  margin  (terminal)  of  the  fin.  Terminal  ray  slightly  in  ad- 
rance  of  the  anterior  ray  of  anal  fin.  Anal  tin  broad,  the  base 
equalling  the  length  of  the  anterior  ray.  Terminal  margin  of  the 
fin  slightly  concave  in  outline.  The  pectoral  fins  terminate  at  a 
distance  of  three  scales*  width  from  the  insertion  of  the  ventrals. 
Terminal  margin  of  the  ventrals  opposite  fifth  ray  of  the  dorstU. 

Lateral  lino  decnrved  from  the  upper  angle  of  the  opercular  ap- 
paratus, and  continues  in  a  slightly  oblique  direction  to  some  dis^ 
tance  beyond  the  dorsal  fin,  and  not  rising  Qgain  opposite  (hat  Jin 
and  continuing  straight  to  the  caudal  Jin,  as  in  Alburtius  nibdlus 
Agassiz.  D.  1-8  ;  A.  l-ll.  Scales  5-39-3.  Total  length,  3^ 
inches.  Color,  pale  olive  above,  with  minute  black  dots  on  the 
exposed  edges  of  the  scales*  A  bright  silvery  band  three  scales 
wide  at  the  operculum,  and  narrowing  to  a  width  of  one  and  one- 
half  scales  at  the  base  of  the  caudal  fin.  Operculum  and  iris 
pure  silvery.    Belly  white,  but  not  with  a  metallic  gloss. 

The  specimens  taken  were  collected  late  in  August,  and  the 
colors  noted  while  they  were  in  an  aquarium.  At  present  they  are 
rare,  both  in  the  river  and  its  several  tributaries,  and  we  are  con- 
fident that  we  have  never  seen  them  previous  to  last  summer,  al- 
though accustomed  carefully  to  collect  and  study  our  various  small 
fishes  for  the  past  dozen  years  ;  and  from  the  fact  of  finding  it  only 
Id  the  canal,  which  has  an  unobstructed  outlet  into  the  Eaiitan 
River,  25  miles  east  of  the  Delaware,  it  may  be  that  the  fish  In 
question  is  properlj^  a  species  belonging  to  that  river.  It  was  In 
this  stream  that  the  following  species  was  first  met  with,  in  1870 ; 
and  now,  as  will  appear,  it  is  a  very  abundant  species  in  some  of  tlie 
Delaware  tributaries  ;  probably  derived  fVom  the  Raiitan  River, 
Uirough  the  communication  opened  by  the  canal  referred  to. 

15.  Eybognaihus  osmerinus  Cope.  This  very  interesting  species 
was  discovered  by  the  writer,  associated  with  our  common  smelt 
or  "frost  fish"  {Osmerus  viridescens  Mitchill)  from  the  Karitan 
River,  at  New  Brunswick,  N.  J*    It  was  first  described  by  Prof. 
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Cope,*  rtt>m  a  specinrcn  we  sent  him,  nnd  has  since  been  il;jur 
by  the  writent  During  the  interval,  from  the  time  of  fiv^i  ilt> 
tooting  this  peculiar  species  until  the  present  summer,  we  bave 
never  met  with  even  a  single  specimen  ;  the  r**w  small  ft&hiH  top* 
posed  to  be  this  species,  and  referred  to  by  us,  in  I  he  lib  \oh  of 
the  Naturalist,  proving  to  have  been  young  of  other  fi*ht  ami 
hud  we  properly  studied  at  the  time  the  anatomy,  instead  of  re* 
lying  upon  the  external  appearances,  such  an  error  wotdd  not  Aire 
occurred.  The  statement  then  made,  liowever,  is  now  comecl ;  for 
the  abundance  of  this  species  in  some  locaUties  is  veiy  remark- 
able. 

During  the  present  summer.  Prof.  A.  C.  Apgar  and  the  wrlti^r 
fished,  with  a  large  seine  made  of  mosquito  netting,  a  poiKl 
ibrmed  by  tbe  united  waters  of  a  large  spring  and  the  tDflowinf^ 
current  of  tbe  Delaware  and  Raritan  Canal.     To  our  we 

found  the  c^-priuoidal  fauna  to  consist  wholly  of  this  ^^  ,  at-  , 

sociated  with  tbe  ^*  roach"  and  tbe  three  small  ^^mlnnowSi'*  Mf^\ 
bopses.  We  procured  over  one  hundred  specimens,  and  from  I 
note  the  following  with  respect  to  their  size  and  uppearauee.  Tbt 
adult  size  is  probabi}*  five  inches;  tbe  largest  specimen  taken  bjr  I 
us  measuring  witliin  a  small  fraction  of  that  length.  The  orbit, 
which,  both  in  the  drawing  given  by  us,  as -above  referred  to,  antl 
in  that  given  by  Girard  of  H.  argi/ntis^  in  tbe  tenth  vol.  Padilo  | 
R«  R.  Survey,  is  oval,  is  in  the  adult  living  fish,  nearly,  !f  not  r|uit« 
circular,  atid  less  oval  in  the  young  living  fish,  than  represented. 
After  long  immersion  in  spirits,  we  notice  that  the  eye  la  oval^ 
rather  than  circular.  Otherwise,  externally,  we  note  no  variation 
from  Prof.  Cope's  description.  It  is  given,  by  Prof.  Cope,  tliai 
the  length  of  the  intestinal  canal,  which  is  a  generic  chnracUT,  is, 
in  Hi/bognathus,  four  times  tbe  length  of  the  tish.  On  carelVil 
measurement  of  tbe  intestines,  in  over  GfJ^^  dissections,  we  Und  the 
length,  in  Byhagnathns  osmerinuH^  to  vcun/  vnth  age^  and  that  it  la 
never  less  than  five  and  one-quarter  times  the  total  length,  Tliia  | 
is  a  considerable  difference,  even  in  fish  measuring  only  tbre# 
inches  in  length.  Unlike  the  fourteen  other  cyprinoids  found  la 
the  same  streams,  the  peritoneum  in  this  species  is  uniformly  and 
intensely  black.  Examination  of  tbe  contents  of  tbe  int«st{ii^ 
showed  an  exclusively  vegetable  diet,  which  was  indicated  by  tbe 

*  PrcM?.  AtDor,  Phil,  Soc,  vol.  il,  p,  im  (foot  Hi»U\ 
t  AMZU.  X^TUttALlST.  Tol,  i^  p.  717. 
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pceuilar  character  of  the  phar}Tigeal  teeth ^ — without  hooks  and 
cultriforiD — and  length  of  the  intestinal  canal ;  it  being,  as  a  rule, 
longer  than  the  total  length  of  the  fish,  sometimes  many  times 
longer,  in  the  herbivorous ;  and  aa  long,  or  less  than  twice  as  long, 
iu  Uie  carnivorous  and  omnivorous  species* 

The  preferred  haunts  of  this  cyprinoid  are  still  waters^  with 
muddy  and  weed-grown  banks  and  bottom.  If  undisturbed  it 
lies  quietly  in  the  growth  along  the  banks,  or  in  the  bed  of  the 
stream,  and  only  leaves  its  hiding  place  when  frightened.  It  is  a 
sluggish  fish^  compared  with  some  species,  but  in  the  aquarium  is 
active  enough,  to  make  it  desirable. 

1 6,  Hyborhynchus  notatn^  (Raflnesqne).  Among  the  many  hun- 
dreds of  specimens  of  our  eyprinoidg,  gathered  during  the  present 
summer,  occurred  one  solitary  individual,  that  in  the  aquarium 
was  particularly  noticeable  for  his  very  blunt  snout,  small,  inferior 
mouth,  anil  the  fact  of  the  osseus  dorsal  ray  being  separated  from 
the  adjoining  ray  by  a  membrane.  These  facts  indicated  its  genus 
&9  Hyborhynchus;  and  the  length  of  the  alimentary  canal,  and 
character  of  the  pharyngeal  teeth,  showed »  on  dissection>  that  the 
external  characters  had  not  been  misinterpreted.  On  careful  com* 
parison  of  this  single  specimen  with  Gunther's  description*  and 
the  figure  given  by  Prof,  Cope,t  we  find  that  it  agrees  very  nearly 
with  the  Hybor.  noUUus^  from  northern  and  western  rivers.  The 
only  differences  we  could  detect  were  a  somewhat  larger  eye,  pos- 
sibly a  more  tapering  snout,  and  no  tiace  of  a  black  spot  at  the 
base  of  the  tail.  Experience  in  the  study  of  this  family  of  fishes 
shows  that  these  may  all  bo  merely  individual  ditferences. 

The  specimen  taken  was  captured,  associated  with  the  foregoing 
ffybognathuSy  and  was  placed  in  the  aquarium  as  such ;  but  the 

Terences  were  very  noticeable  when  the  two  species  were  seen 
►ther  moving  slowly  about  the  plants  in  the  tiinks  and  nibbling 
at  the  foliage  with  their  peculiar  mouths. 

Having  completed  the  list  of  our  cypnnoids,  we  wilK  in  conclu- 
sion, give  it  a  moments  consideration  from  an  evolution  stand- 
point. With  no  faith  in  the  immutability  of  specific  or  generic 
forms^  it  at  once  occurs  to  us  that  the  list  might  be  properly  cur- 
tailed by  considering  as  merely  **  varieties,**  the  Ilybopsis  phaenna^ 
I.e.,  a  variety  of  R,  ffudsonius;  that  possibly  the  three  small 

•  CntAtogue  of  Fishes,  vol.  vll,  p.  1S2. 
r  Fenn.  CyprlnlflSt  pl-  ^Hf  %>  ^ 
NATD1CAJ.IST,  VOL,  Vlll,  22 
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Htfbopses  are  not  as  witleW  different  as  su|>po9ed  ;  an<1  tbat  the 
Hifbofjnathus  osmerinus  is,  in  truth,  not  '*specii1ciilly**  dUtioct 
from  the  allied  argyritis;  that,  in  fact,  it  would  be  more  eonatstetil 
to  consider  these  all,  aa  we  did  the  Bniall  blue  Stilbe  of  our  daj 
creeks. 

If,  by  a  ^*  species/'  wc  meant  anything  other  than  a  convenieiil 
arrangement  of  the  various  forms  of  animal  life  for  porposea  of 
study,  or  saw  in  the  ^*  species "  of  cypriuoids  anything  btii  mi 
many  varied  forms  which  natural  selection  has  evolved  from  aonit 
primitive  form  of  omnivorous  fresh- water  fish,  that  has  given  rise 
to  a  variety  of  forms,  through  a  long  series  of  generations^  ibal 
would,  eacli  in  its  own  place  and  time,  suit  the  particular  baQoU 
it  chanced  to  frequent  or  was  forced  to  occupy ;  if  we  have  aaj 
other  thought  in  view,  then,  it  would  be  grossly  inconsistent  to 
add  to  the  long  list  of  so-called  "  species.**  We  do  not,  however, 
consider  *'si>€cies"  otherwise  than  as  here  sketched  out,  and  oon- 
sidering  also  the  amount  of  variation  among  any  considerable 
number  of  individuals  of  any  one  ^*  species,"  and  believing  IUaI 
varieties  are  steadily  though  slowly  becoming  more  and  more  Ta- 
ried,  and  so  gradually  entering  what  may  be  termed  ** specific  ter* 
ritory,*'  we  claim  that  no  undue  use  of  the  imagination  wiU  be 
brought  into  play,  in  recalling  a  primitive,  typical  cypripoid,  when 
we  range,  side  by  side,  adult  and  young  specimens  of  each  of  ©reo 
the  sixteen  "  species,"  that  we  have  met  with  so  far,  in  the  Deln- 
ware  River  and  its  tributaries,  in  central  New  Jersey. 
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TnKKK  is  nothing  connected  with  the  faseinaimg  study  of  orni- 
thology that  possesses  a  greater  attraction  than  the  rnigratiojis  of 
birds.  There  is  so  much  of  the  mysterious  in  their  coming  aittl 
going  and  we  know  so  little  of  the  manner  in  which  their  journrjs 
are  performed,  that  our  very  ignorance  lends  an  additional  cJiarxn 
to  the  mysterious  interest  involved*  Anemones  and  bittC^ixnips 
spring  up  in  a  day,  where  3^csterdfty  they  were  not;  but  ero  they 
come,  we  might  have  found  the  sprouting  blades  and  tender  budi 
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that  promised  future  blossoms  as  Boon  as  the  wartn  April  rains 
should  fall.  Like  the  flowers,  tbe  birds  come  to  us  suddenly  and 
idmost  unawares  ;  a  day  ago  tbcre  were  none  ;  to-day,  tbe  woods 
and  fields  are  vocal  witb  their  music ;  but,  unlike  tbe  flowers, 
there  was  no  herald  to  announce  their  approach,  no  presage  of 
their  coming.  Ere  we  are  aware  they  are  with  ub;  before  we 
know  it,  they  are  gone. 

On  some  bright  February  morning,  I  go  out  into  brown  sere 
meadows,  and  wander  along  the  banks  of  a  brook,  covered  here 
and  there  with  dense  thickets  of  tall  alders  and  hornbeams,  with 
An  nndcrgrowth  of  blackberries  and  greenbriars.  Yesterday,  the 
only  inhabitants  they  contained  were  tree-sparrows ;  to-day  they 
hold  a  party  of  red- winged  blackbirds,  whose  harsh  merry  notes 
and  jolly  chatter  proclaim  their  joy  at  being  home  again.  They 
have  come,  perhaps,  from  reedy  marshes  that  line  the  Virginia 
coast ;  or,  perchance,  from  Carolina  rice- fields ;  but  no  man  saw 
tliem  on  their  journey  ;  silently  and  unannounced,  they  came  and 
reoccupied  their  summer  haunts.  A  little  later,  I  visit  the  same 
wet  meadows,  and  (ind  them  frozen  at  the  depth  of  a  few  inches, 
though  on  the  surface,  the  black  soil  is  soft  and  muddy ;  then 
comes  a  heavy  rainstorm  the  next  day,  and  on  the  succeeding 
morning,  they  arc  alive  with  snipe.  Or,  some  morning  in  May, 
when  the  woods  are  beginning  to  unfold  their  green  robes  and  the 
towhee  to  call  from  the  thickets,  I  find,  here  and  there,  a  warbler 
or  two ;  but  only  one  or  two,  save,  now  and  then  a  troop  of  cor- 
onatas*  A  storm  from  the  south  sets  in  and  lasts  for  a  day  or 
two ;  and  when  it  has  ceased,  in  the  morning,  I  go  out  into  the 
woods  again  ;  and  hundreds  and  thousands  of  warblers  of  a  dozen 

^ species  are  fluttering  through  the  boughs  and  copses,  and  lisping 
in  the  tree-tops.  How  they  carao,  I  know  not,  nor  whence;  but 
bere  they  are,  where,  a  day  ago,  scarce  one  was  to  be  seen.  Two 
Havs  more  and  nine-tenths  of  them  are  gone. 
Tliere  are  some  birds  whose  migrations  are  apparent  enough. 
In  November  we  see  flocks  of  robins  passing  south,  high  op  in 
the  air,  calling  to  each  other  as  they  go.  In  March,  and  again, 
late  in  full,  long  trains  of  crows  silently  stream  across  the  sky  j 
in  September  flocks  of  red-birds  wing  their  way  overhead,  their 
presence  betrayed  by  their  mellow  notes.  The  ducks,  geese  and 
cranes,  with  much  noise  and  gabble,  announce  their  passage 
through  the  country  ;  and  in  the  later  days  of  autumn,  the  hawks, 
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distaot  specks  against  the  sky,  are  seen  Qoali 

after  their  departing  prey.     But  the  vast  nijr       . 

and  go  silently  and  unawares.     No  one  sees  the  wren  or  the  i{i«r«| 

row  on  its  migration;  no  one  knows  how  long  they 

way,  or  by  what  route  they  reach  their  destination, 

that  they  come  from  the  south  in  the  spring  and  return  !ji  the  fkll,  { 

and  there  our  knowledge  ends. 

Most  birds  move  north  and  south  in  their  migrations ;  but  ml* 
though  this  is  the  general  direction  of  the  movement^  it  is  alTectecl  I 
more  or  less  by  various  circumstances.  On  the  seaboard,  it 
follows  the  general  course  of  the  coast,  and  in  the  west  it  is  infla- 
enced  by  the  border  Line  between  the  prairies  and  the  forests 
which,  throughout  Minnesota  and  Wisconsin,  lies  in  a  northwest 
and  southeast  course.  Mountain  ranges  and  the  interior  lakes 
alter  the  general  north  and  south  direction  more  or  less,  and  th« 
isothermal  lines  point  out  other  variations.  Some  birds  appear 
to  follow  different  routes  on  the  autumnal  migration  from  that 
which  they  take  on  the  vernal*  The  Connecticut  warbler,  a  not  | 
uncommon  bird  in  northern  New  Jersey  during  fall,  is  exceed- 
ingly rare  in  spring ;  while,  on  the  other  hand,  the  Blaekbnrnian  ! 
warbler  is  far  more  abundant  in  spring  than  in  fall.  Other  species, 
again,  appear  to  take  a  fancy  to  some  particular  line  of  Hight,  and 
adhere  to  it  for  a  number  of  years,  then  deserting  it  for  some  other,  i 
I  have  known  the  golden  plover,  for  instance,  to  be  quite  abandant 
in  certain  localities,  for  two  or  three  years ;  and  then  to  disappear 
almost  entirely  for  a  long  period.  The  greater  number  of  vast 
flocks  of  wild  fowl  that  sweep  up  the  Mississippi  valley  erery 
spring,  on  arriving  at  the  mouth  of  the  Minnesota,  somctioct 
follow  up  one  valley  and  sometimes  the  other ;  one  of  the  two  in* 
variably  attracting  by  far  the  larger  proportion,  though  wllbout 
any  apparent  reason. 

The  regularity  which  marks  the  arrival  and  departure  of  sotoe 
birds  is  quite  remarkable.  For  five  successive  years,  I  noticed  tbe 
first  coming  of  the  crow  and  red-winged  blackbirds  on  the  ^2nd  of 
February,  and  so  punctual  were  they,  that  at  last  I  came  to  expect 
them  almost  as  certainly  on  that  day,  as  though  they  had  been  a 
company  of  players,  aunounccd  to  appear  at  a  certain  time  and 
place.  If  the  weather  was  unusually  stormy  or  the  reverse,  tbcir 
arrival  was  a  day  or  two  later  or  earlier.  Between  the  \Uh  anil 
10th  of  October,  I  expected  to  see  the  southward  Oight  of  Una 
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crows ;  and  very  rarely  did  I  fail  to  notice  it  within  those  datefi- 
But  other  species  show  the  very  reverse  of  this  regularity.  The 
enipe  And  the  ducks  are  notoriously  uncxBrtain  in  their  movements, 
in  some  seasons  coming  weeks  earlier  than  in  others.  Tbe  blue- 
bird may  be  seen,  in  some  j'ears,  every  winter  month  ;  and  in 
others,  not  one  may  be  found  till  late  in  February.  Tlie  bluebird, 
however,  is  a  homesick  little  fellow  away  from  his  native  orchards, 
and  two  or  three  fine  warm  days  are  apt  to  lure  him  back,  even  in 
the  middle  of  January. 

That  many  birds  return,  year  after  year,  to  the  same  localities 
is  weli  established ;  but  it  may  be  doubted  if  this  is  tbe  case  with 
all,  or  even  the  majority.  Spallanyane's  experiment  is  well  known  ; 
he  tied  bits  of  red  silk  to  the  legs  of  several  swallows  that  hJtunted 
the  house  in  which  he  dwelt ;  and  spring  after  spring,  observed 
the  same  birds  return  to  their  native  place.  A  pair  of  bluebirds 
that  had  taken  up  their  abode  in  a  little  bird-house,  put  up  for 
their  especial  l>enefit,  returned  for  several  seasons  to  the  same  fa- 
Torite  nesting-place^ — at  least  I  always  fancied  that  I  could  recog- 
nize the  same  pair — and,  as  if  to  obtain  undisputed  possession  of 
their  snug  quarters,  invariably  appeared  a  few  days  in  advance  of 
the  other  bluebirds.  A  pair  of  night  herons  took  up  tlieir  res- 
idence for  tliree  successive  seasons,  in  a  little,  secluded  swamp, 
where  neither  before  or  subsequently,  for  several  years,  were  they 
ever  aoetu  Similar  instances  doubtless  occur  to  every  ornithol* 
ogist. 

Of  many  species  the  males  and  females  travel  together ;  of  some, 
^K  the  former  precede  the  latter ;  but  I  know  of  none  where  the 
H  females  migrate  in  advance  of  their  mates.  The  robin  is  a  familiar 
H  instance  of  tbe  first  case  ;  and  probably  all  the  thrushes  follow  his 
^^Bimple.  The  bluebird,  in  spring,  almost  always  travels  in  pairs, 
^PHoept  very  early  in  the  season  when  a  solitary  male  sometimes 
H  appears.  With  the  FrinffiUidae^  or  most  of  the  species,  at  least, 
the  sexes  migrate  together*  The  redstart  and  some  of  the  warblers 
'  appear  a  little  before  their  less  gayly-colored  mates ;  and  1  suspect 
B  that  this  is  the  case  with  nearly  all  tlie  S^lvicoUdce,  The  bobolink 
II  is  a  conspicuous  example  of  the  same  nature;  on  the  prairies  of 
1  Iowa,  flocks  of  hundreds  of  males  nmy  be  seen,  several  days  before 
Ha  single  female  arrives.  The  rose-breasted  grosbeak  is  still  another 
"  instance,  and  many  others  might  be  mentioned.  As  a  general  rule 
when  the  males  are  brighter  colored  than  the  females,  the  former 
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precede  the  latter ;  and  when  there  is  little  or  no  diflrereoc© 
tweeu  the  pUiniage  of  the  sexes,  both  travel  together  either  ii{ 
flocks  or  in  pairs.  In  the  autumnal  jnigration  this  disUncticin 
obliterated,  and  nearly  all  birds  associate  together  in  en  *'  ^ 
ties  or  large  flocks,  composed  of  both  sexes  ;  and  with  i, 
females  and  young  retire  southward,  a  little  in  advance  of  Ibi 
hardier,  adult  males. 

Few  birds  are  absolutely  stationary*  Even  those  that  we ; 
throughout  the  year  are  migrating  to  a  greater  or  less  ext^Dl 
The  robins  that  we  meet  with  in  midwinter  have  descended  fron 
higher  latitudes,  while  those  that  passed  the  summer  with  as  batQ 
gone  to  warmer  region??.  Specimens  of  the  same  species,  take 
in  winter,  differ  from  those  of  summer  in  being  larger  and  etoutct 
The  earliest  birds  that  reach  any  given  locality  in  spring 
usually  brighter  colored  and  larger  than  thoBO  that  breed  theri! 
the  former  passing  farther  north  as  the  lattei'  arnve.  Most  bir 
begin  nesting  immediately  after  arriving  at  their  destination,  i 
when,  as  is  the  case  with  the  robin,  the  first  comers  appear  week 
in  advance  of  the  breeding  season,  they  remain  but  a  short  time 
moving  slowly  northward  until  they  have  reached  their  homes  whe 
they  at  once  commence  the  task  of  raising  their  young,  »hurtlji 
after  which  they  begin  retiring  to  the  southward.  There  i«  ttiQ 
a  constant  moyement  going  on,  interrupted  only  by  tho 
breeding  seasons;  a  general  swaying  north  and  south  in  wIUg 
one  limit  is  scarcely  reached,  before  a  retrogression  seta  in  towa 
the  other ;  and  when,  as  is  frequently  the  case,  the  southern  lit! 
of  the  northernmost  representatives  of  a  species,  is  north  of  i 
summer  range  of  the  southern  races,  the  species  is  looked  upon  i 
resident,  although  the  individuals  composing  it  arc  strictly  mlgfm- 
tory.  This  is  the  view  of  J.  A.  Allien,  as  set  forth  in  his  Interesl 
ing  *'  Notes  on  the  Birds  of  Iowa,"  and,  I  believe,  corresponds  witi 
those  of  nearly  all  writers  on  the  subject;  but  high  authoritic 
disagree.  Audubon  states  that  the  snijie,  GaUinago  Wihonii^  dc 
not  appear  in  Canada  and  Maine,  until  nearly  three  weeks  after  i 
arrives  on  the  marshes  of  New  Jersey ;  while  Frank  Foreatc 
whose  observations  in  this  ease  are  quite  as  reliable,  asserta  ] 
tively  that  the  sni|ie  appears  nearly  simultaneously  in  uortlie 
New  Jersey,  and  along  the  St.  Lawrence  River  as  far  down 
Quebec*  Tlie  subject  has  been  little  studied,  and  promiaes  mc 
interesting  results  to  a  careful  investigation ;    the  lack  of  dat| 
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fSrSrn^ff  almost  insurraountable  difficulty  to  be  encotintered 
at  the  very  outset. 

Yet  some  species  remain  in  the  same  localities  throughout  the 
year.  The  galliuaccous  birds  are  true  residents  of  the  regions  in 
which  thej  raise  their  j'oung ;  aod  many  of  the  Corvidce  shift 
their  quarters  very  slightly,  if  at  all,  in  any  season.  Some  of  the 
rapacious  birds,  especially  among  the  owls,  are  quite  stationary ; 
and  among  the  woodpeckers,  are  species  that  appenr  to  reside 
constantly  in  the  same  localities.  Other  species,  again,  seem  to  be 
indifferently  migratory  or  stationar>\  Of  the  vast  numbers  of 
mallards  that  frequent  the  poods  and  streams  of  Texas,  during 
winter,  great  numbers  are  said  to  remain  and  breed,  while  the 
others  rove  hundreds  of  miles  to  the  northward. 

In  the  "Natural  History  of  the  state  of  New  Yotk"*  DcKay 
gives  the  Carolina  titmouse  as  being  found  in  southern  New  York 
in  winter  only.  If  this  observation  is  correct,  it  affords  a  unique 
instance  of  a  bird  migrating  north  in  winter ;  but  there  is  good 
reason  to  doubt  the  accuracy  of  the  statement. 

The  causes  of  migration  are  various;  but  the  principal  one  is 
undoubtedly  the  want  of  food*  Birds  seek  a  milder  climate  than 
that  of  their  native  regions,  because  their  means  of  subsistence 
fail,  and  they  must  either  obtain  it  elsewhere,  or  starve.  As  soon 
as  the  chill  of  autumn  destroys  the  greater  number  of  insects,  and 
banishes  the  remainder  to  their  winter  retreats,  the  insectivorous 
tribes  are  compelled  to  migrate  to  regions  where  a  warmer  sun 
sustains  a  sufficiency  of  insect  life  to  supply  them  with  food ;  and 
the  granivorous  species,  finding  their  usual  stores  of  seeds  either 
becoming  exhausted  or  covered  with  deep  snow,  follow  in  their 
track,  while  rapacious  birds  are  obliged  to  accompany  their  prey. 
Only  the  species  whose  food-supply  is  unaSected  by  the  inclem- 
ency of  the  season  remain.  The  nuthatch  and  brown  creeper  are 
able  to  find  as  ample  fare  in  one  season,  as  in  another,  and  a  few 
sparrows  find  sufficient  food  in  such  scattered  weeds  as  appear 
above  the  snow,  or  amid  sheltered  nooks  and  thickets  protected 
from  the  storm.  Even  in  the  coldest  weather,  wherever  the  cedar 
berries  are  abundant,  we  find  robins,  who  refuse  to  leave  as  long 
as  they  can  find  anything  to  eat ;  and  bluebirds  may  be  seen  amid 
clumps  of  sumachs,  clinging  to  their  northern  homes,  until  com- 

•  ToAblblr,  1  am  tni^t.ikon  in  the  feftreoee.  If  lO)  the  lUtcmenl  la  mAd«  Ut  Glraad*i 
'*  BUda  of  Lung  IstAod." 
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pelled  to  go  by  absolute  necessity.  In  wet,  springy  ineiulairaf  and 
in  grass  fields,  in  Ibe  eastern  states,  the  meadow  lark  finds  ii  maM^ 
cient  supply  of  food  to  subsist  upon  througbout  tbe  winter ;  wbOe 
on  the  western  prairies,  under  a  less  degree  of  cold  be  migratca  aj 
regularly  as  tbe  kingbird,  being  unable  to  procure  tbe  reqoiiile 
supply  of  food  in  bis  summer  babitat.  Tbe  snipe  and  the  wood* 
cock  linger  as  long  as  they  can  find  unfrozen  marshes  and  swamps ; 
and  in  mild  seasons,  may  be  found  about  warm,  springy  meadows 
and  coppices,  sheltered  from  tbe  frost,  even  in  mid-winter.  But  J 
were  it  possible  for  them  to  find  a  siifbciency  of  worms,  and  cooldl 
the  warblers  obtain  sucb  insects  as  they  habitually  feed  upon,  < 
woods  and  marshes,  instead  of  being  nearly  deserted  for  serefal 
months^  would  remain  tenanted  throughout  the  yoar<  Jiiai  as 
soon  as  the  rigor  of  winter  has  passed  away,  and  tbe  diajigcd 
temperature  calls  forth  myriads  of  gnat^  and  flies  to  swarm  la 
the  woods,  and  the  frozen  earth  tbaws^  and  permits  tbe  worms  lo 
approach  the  surface  again,  they  come  back  to  their  native  regioas 
from  which  they  had  been  temporarily  driven  by  stern  necessity.] 

The  supply  of  food,  however,  is  so  closely  governed  by  thai 
seasons,  that  the  migrations  may  be  said  to  depend  upon  lhem« . 
although,  absolutely  speaking,  the  paramount  necessity  of  snb-j 
sistence,  and  not  the  mere  effect  of  heat  and  cold  upon  t)ie  birds  | 
themselves,  is  tbe  main  cause.     Hence,  we  find,  as  a  rule,  thai  the 
migrations  of  those  birds,  whose  food  is  most  affected  by  a  cbangH  J 
of  temperature,  are  more  regular  and  extended  than  those  of  otbcrf 
species,  whose  subsistence  is  more  independent  of  the  seasons* 
Tbe  Colopteridfe^  Sylvicolidae,  and   all  insectivorous  birds  that 
capture  their  prey  upon  the  wing,  belong  to  the  former  class  ;  tli^ir 
range  extends,  in  most  cases,  many  hundred  miles  north  and  sontb, 
and  the  migration  is  complete,  few  or  no  individuals  lingering 
behind  the  rest  in  their  summer  abodes.    The  granivorous  spt- 
cies  on  the  other  hand,  living  principally  upon  seeds,  are  more  sta- 
tionary, some  of  them  6nding  a  sufficient  supply  of  food  iu  tbeif 
native  haunts,   throughout   the   winter,   while  tbe  rest  mtgralJ 
southward,  though  they  seldom  go  as  far  as  the  insectivc 
birds,     Tbe  omnivorous  species  are  still  more  independent ; 
of  them,  as  the  raven,  are  strictly  non-migratory* 

Nevertheless,  in  some  cases,  mere  temperature,  uuctnijiecf 
with  the  question  of  subsistence,  seems  to  be  the  motive  in  tnoviog 
flrom  one  region  to  another*    There  is  no  apparent  reason  why  Uie 
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le  grosbeaK  siionid  not  find  as  abundant  a  supply  of  fooil  in  the 
northern  forests  during  cold  winters  as  in  mild ;  yet  it  is  only 
during  the  former  that  it  descends  to  the  latitude  of  New  York ; 
while  in  the  latter  it  does  not  migrate  as  far  south  by  one  hundred 
and  fifty  or  two  hundred  miles*  The  pine  finch,  and  the  crossbills 
are  similar  instances.  On  the  other  hand,  a  long*  hot  summer  is 
apt  to  entice  some  southern  birds  farther  north  than  usual. 

Man  exercises  a  very  considerable  influence  upon  the  migration 
of  some  birds.  The  clearing  away  of  forests,  and  the  planting  of 
trees  upon  the  praiiies,  attract  species  that  formerly  could  not 
find  the  means  of  support  in  those  regions ;  and  compel  others 
to  shun  localities  which  they  were  wont  to  frequent.  Fifty  or 
sixty  years  ago,  according  to  Audubon,  the  mallard  and  the  wild 
goose,  as  well  as  some  other  species  of  water-fowl,  bred  in  consid- 
erable numbers  in  the  Mississippi  valley  ;  but  as  the  settlement  of 
tho  country  progressed,  they  retreated  farther  and  farther  north, 
until  at  the  present  day,  very  few  raise  their  young  east  of  the 
Missouri  and  Red  rivers,  or  south  of  the  British  boundary,  al- 
though some  still  nest  in  central  and  western  Minnesota*  and 
northern  Iowa*  In  this  case  the  necessity  of  reaching  a  secure^ 
safe  retreat,  remote  from  the  settlements,  has  caused  them  to  ex- 
tend their  migration  far  beyond  its  former  limit*  Doubtless  a 
similar  motive  has  acted  in  other  instances  with  similar  results. 
The  desire  to  rear  their  young  in  quiet  and  seclusion,  is  a  very 
strong  one  in  many  birds;  and  if  disturbed  or  annoyed  in  any 
way,  they  will  soon  abandon  the  region,  and  seek  another  where 
they  can  pass  the  breeding  season  unmolested. 

Violent  storms,  and  sudden  changes  in  the  weather,  are  often 
preceded  by,  or  accompanied  with,  extraordinary  migration  among 
birds.  The  immense  flocks  of  pigeons  and  blackbirds  that  occa- 
elonally  pass  through  the  countrj^  are  familiar  to  eyery  one*  Sev- 
eral years  ago  I  witnessed  an  unusual  migration  of  the  latter  bird, 
which  1  have  never  seen  equalled,  either  before  or  since  not  even 
In  the  coast  marshes  where  they  sometimes  congregate  in  enor- 
s  flocks.  The  latter  part  of  February,  and  first  week  of 
h  had  been  very  mild  and  warm,  and  great  numbers  of  crows, 
fed  winged  and  cow  blackbirds  had  gone  north.  There  came  a 
sudden,  violent  storm  from  the  north  one  night,  accompanied  by 
showers  of  hail,  snow  and  sleet,  continuing  all  next  day,  and 
driving  before  it,  immense  multitudes  of  blackbirds.    Vast  flocks, 
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flying  close  to  tbe  ground  to  escape  the  fury  of  the  blast,  paired 
by  so  continuously  tbat  it  was  often  impossible  to  toll  where  inia 
ended  and  the  next  began,  For  four  or  five  hours  the  immeniMS 
hosts  kept  sweeping  by ;  the  air  at  times  seemed  filled  with  Ihein; 
and  I  was  vividly  reminded  of  Audubon's  account  of  the  wild 
pigeons  in  Kentucky*  The  st</rm  expended  its  fury  within  a  few 
hours  after  the  last  blackbird  had  passed  ;  but  although  the  next 
few  days  were  clear  and  warm,  not  a  bird  reappeared  for  neiirty  a 
week.  A  similar  migration  of  white-bellied  swallows  took  plact 
near  Newark^  New  Jersey,  some  six  or  seven  years  since,  In  tbe 
latter  part  of  October,  just  before  a  long,  nortlieast  rainstorm, 
followed  by  sharp  frosts*  Although  their  numbers  were  not  ^r)nal 
to  those  of  the  blackbirds,  the  sky  at  times,  seemed  fiiirly  covered 
with  their  hosts,  tens  of  thousands  being  in  sight  at  any  moment 
for  nearly  an  hour.  Their  course  was  to  the  south we«it ;  and  ag 
if  aware  of  the  impending  storm,  their  flight  was  hurried  and 
direct,  far  different  from  their  usual  circling}  easy  rnoUon. 

But  the  most  remarkable  instance  of  the  kind  that  ever  catoe 
across  ray  observation  occurred  in  southern  Iowa,  in  the  fall  of 
1871.  The  weather,  at  the  time,  was  the  perfection  of  lodlaa 
summer, — clear,  bright  and  warm.  About  the  tenth  of  November, 
vast  numbers  of  cranes  began  to  fly  south,  Always  a  common 
bird  in  spring  and  fall,  they  appeared  in  such  multiUides,  tlmt 
settlers,  who  had  been  in  the  country  for  twenty  years  or  moret 
declared  they  had  never  seen  anything  to  equal  it.  Thousaiida 
upon  thousands  covered  the  sky  at  all  hours  of  the  day,  floating 
in  slow  easy  circles,  far  up  in  the  air  all  movihg  steadily  south- 
ward. Most  of  them  were  of  the  sandhill  species ;  but  here  and 
there,  sweeping  in  wider  circles  far  above  their  brown  brethren  aa 
if  conscious  of  their  superior  beauty,  a  flock  of  white  ones  ap- 
peared,— a  beautiful  sight,  their  snowy  plumage  and  black  quilla 
sharply  outlined  against  the  blue  sky  ;  sometimes  so  high  up  that 
the}^  looked  like  mere  white  specks,  and  their  loud  rattling  criea 
sounded  like  fiunt  echoes  of  the  whoops  of  those  far  beneath  them. 
For  three  days  the  remarkable  procession  lasted  ;  then  for  the 
next  two  days,  although  the  weather  continued  as  warm  and  clear 
aa  it  had  previously  been,  not  a  crane  was  to  bo  seen  ;  and  afler 
that,  without  the  slightest  warning,  a  succession  of  \iolent  snow. 
bait  aud  rainstorms  set  in,  followed  by  intense  cold.  On  the  18tli 
of  November  the  mercury  suuk  to  5^  F.,  and  by  the  22ud  there 
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upon  lUL^  pouds,  five  inches  in  tbickness,  Tlie  cranes  had 
ped  a  day  too  soon. 

Many  birds  prefer  to  migrate  during  peculiar  conditions  of 
weather.  The  crowa  almost  always  move  north  against  a  high 
March  wind-  A  long  rainstorm  with  heavy  winds,  in  the  early 
part  of  May^  ia  almost  sure  to  be  followed,  as  soon  as  it  has 
cleared  away,  by  a  great  influx  of  warblers ;  and  I  have  noticed 
that  the  migrating  hawks  often  appear  in  much  greater  numbers 
than  usual  under  the  same  circumstances.  In  May,  1865,  a  long 
northeast  storm,  clearing  up  in  the  evening  of  the  second  day,  was 
fallowed  by  an  extraordinary  flight  of  hawks.  Spending  the  day 
in  the  woods,  I  was  astonished  at  the  number,  both  of  individuals 
and  species,  Thej"  passed  overhead,  just  above  the  tree-tops*  every 
moment ;  sometimes  singly,  sometimes  lo  pairs,  and  at  times  in 
small  parties  of  five  or  ten  or  even  twenty  or  thirty.  At  a  low 
estimation,  I  saw  a  thousand  during  the  morning ;  and  have  no 
doubt  that  I  might  have  seen  ten  times  as  many  had  I  been  in  the 
open  fields,  instead  of  dense  woods*  The  red-tailed,  Bharp*shinned, 
Cooper's  and  broad-winged  species  were  the  most  common  ;  but 
half  a  dozen  other  species  were  observed,  including  a  golden  eagle, 
the  only  one  I  ever  saw  in  that  locality.  All  were  pursuing  the 
same  course — northeast — and  all  flew  at  nearly  the  same  eleva- 
tion, close  to  the  tops  of  the  trees,  as  if  to  avoid  the  strong  head- 
wind as  ranch  as  possible.  Although  I  had  nothing  larger  than  No. 
10  with  me,  such  alluring  shots  were  constantly  presenting  them- 
selves, that  I  was  templed  to  fire  a  score  of  times  or  more,  without 
loosening  a  fealh^-.  Had  I  been  supplied  with  the  proper  ammu- 
nition, I  might  have  sccui-ed  fifty  specimens  that  day.  Other  in- 
stances are  afforded  by  the  hummingbird,  who  journeys  only  on 
the  brightest,  sunniest  days ;  and  the  snow  bunting,  whose  pre- 
dilection for  travelling  with  snow  storms,  has  gained  for  him, 
among  the  Swedes,  the  name  of  ** bad-weather  bird." 

But  although  we  may  assign  many  reasons  for  the  migration  of 
birds,  there  is  much  about  them  that  is  seemingly  inexplicable. 

It  is  hard  to  say,  for  instance,  why  the  black4hroated  bunting 
should  delay  his  coming  till  May,  when  his  relative,  the  chipping 
sparrow  arrives  a  month  earlier,  and  the  song  sparrow  a  month 
or  six  weeks  earlier  still ;  although  neither  is  equipped  with  stouter 
bills  or  forms,  or  are  apparently  better  adapted  to  withstand  the 
cold.    Or  it  would  be  puzzling  to  tell  why  Aiken's  snowbird^  which 


848 


TBS  ANTLERS   OF  DEEK. 


romains  nil  winter  in  certain  portions  of  Colorado  Ending  aliuii- 
dant  food,  should  migrate  in  spring,  wliile  a  closely  allied  iipeel4M« 
or  variety,  the  cbestnut-backed  snowbird*  appears  just  as  th€ 
former  is  leaving,  and  occupies  its  place.  That  an  ioscctivorotis 
bird,  as  the  wood  pewee,  for  exaniple.  sliould  delay  its  coming  for 
a  month  or  more  after  its  cousin  the  phcpbe,  is  explicable  by  tbm 
supposition  that  the  two  birds  prefer  different  Tarieties  of  insectai 
and  migrate  ooly  when  they  are  to  be  found  j  but  in  Die  ca»o  of 
the  granivorous  birds,  such  an  explanation  is  not  adnit^5ibl(*.  It 
ina3%  perhaps,  be  merely  the  farce  of  habit ;  and  snch  a  theory  Ui 
borne  out  by  the  fact  that  at  distant  points  on  the  same  isotbermal 
lines,  the  diflferent  species  do  not,  by  any  means,  preserve  thm 
same  order  of  coming.  The  water  thrush  and  the  towhee  arrive 
two  weeks  earlier  in  central  Iowa,  than  they  do  in  northern  New 
Jersey  ;  the  yellow*crowned  warbler  and  two  or  three  others  on  tlM> 
other  hand,  are  several  days  later  ;  while  most  of  the  birds  appear 
about  the  same  time.  But  however  that  may  be,  whether  Ibture 
migrations  will  fully  and  completely  reveal  all  the  causes  wliieli 
influence  the  migrations  of  birds ;  or  whether  many  of  them  ora 
ench  as  to  baffle  our  researches,  the  subject  loses  none  of  its  in- 
terest because  we  do  not  at  present  fully  comprehend  it,  and  miul 
ever  remain  one  of  the  most  engaging  studies  in  natural  history. 


ON  THE  STRUCTURE  AND  CASTING  OF  *THE  ANTLERS 

OF   DEER. 

BT  JOHN  DEAN  CATOK,  LL.  £»• 


My  investigations  of  the  structure,  system  of  nutriment,  mode 
ei  growth,  cause  of  death  and  rejection  of  the  antlers  of  the  Oer* 
vidm  have  led  to  results  which  may  interest  the  readers  of  the 

NATtTRAtlST. 

Notwithstanding  Buffon  insisted  that  the  deer's  antlers  were 
regetable  products,  like  slirubs,  grown  npon  the  animal  l>ocly« 
comparative  anatomy  has  long  since  recognized  the  fact  that  tbey 
arc  bone.  They  are  composed  of  the  same  constituents  as  otlier 
bones,  but  with  a  larger  proportion  of  animal  tissne,  and  na  we 
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sb&ll  presently  see  they  are  organized  in  tbe  same  way.  They 
are  auotnalaus  bgues,  no  doubt,  and  tbey  difier  in  their  economy 
flrom  ordinary  bone  just  so  far  and  no  farther,  than  these  peculi- 
arities require.  They  ditfer  from  all  other  bones  in  being  entirely 
superficiaL  They  are  of  veiy  rapid  growth,  speedily  mature,  die 
and  are  soon  thrown  off,  while  all  other  bones  are  of  very  slow 
growth  and  persistent  with  the  animal  through  life. 

Like  all  other  bones ^  far  their  growth  and  sustenance,  they  are 
provided  with  &  periosteum  with  Haversian  canals  and  s^stefns  and 
medullary  arteries. 

These  external  bones  are  grown  upon  a  permanent  process  of 
the  skull  called  pedicels.  The  periosteum  of  the  antler,  during  Ita 
growth,  together  with  a  black  cuticle  covering  it  in  which  a  coat 
of  fine  fur  is  inserted,  is  called  the  velvet.  In  this  are  a  great  muU 
titude  of  large  arteries  which  everywhere  give  off  branches,  which 
penetrate  the  growing  antler  and  convey  the  blood  to  the  Haversian 
canals,  which  are  surrounded  by,  and  connected  with.  Haversian 
0y stems,  the  same  as  in  the  long  internal  bones. 

Besides  this  supply  of  nutriment  from  without  an  internal  sup* 
ply  la  provided  for  in  two  ways.  First,  a  main  artery,  with  a 
multitude  of  auxiliaries,  passes  np  through  the  pedicel  into  the 
antler,  which  answers  well  to  the  medullary  artery,  and  secondly 
a  number  of  large  arteries  branch  off  from  those  of  the  periosteum 
at  the  end  of  the  pedicel,  and  pass  in  through  the  articulation 
where  the  transitory  unites  with  the  pennanent  bone.  These  also 
pass  up  into  the  new-growing  antler.  Let  any  one  take  the  first 
deer's  head  with  horns  which  he  finds  in  the  market,  and  dissect 
away  the  skin  at  the  butt  of  the  antlers,  and  he  will  see  with  the 
naked  eye  the  canals  for  these  arteries  passing  into  the  articulation. 
The  veins  are  mostly  interuaL 

Thus  understanding  the  system  of  blood-vessels  provided  for 
ibia  external  bone,  and  remembering  that  the  blood-vessels  are  re- 
quired to  be,  as  they  are,  vastly  larger  than  for  internal  bones,  we 
are  now  prepared  to  follow  its  growth  from  the  beginning  to  the 
end.  « 

When  the  deaii  antler  is  cast  off,  which  generally  occurs  with  all 
bat  one  of  our  American  species  in  early  winter,  the  blood-vessels 
of  the  periosteum  reaching  the  butt  of  the  antler  are  ruptured  and 
a  tolerably  copious  flow  of  blood  from  them  ensues.  They  imme- 
diately set  to  work  and  extend  the  periosteum  over  the  end  of  the 
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pedicc^l,  filling  np  the  concavity  in  the  top  of  the  pedicel,  con- 
stituting the  seat  of  the  new  antler.  It  remains  In  thiM  conditiun 
till  spring  arrives,  when  intense  activity  is  observed  in  this 
covering,  the  temperature  of  which  is  greatly  increased »  and  It 
becomea  exceeilingly  sensitive  like  any  other  inflamed  part,  li  l# 
now  observed  to  rise  ap  appearing  like  a  large  blood  blifiter«  sad 
the  rudiments  of  the  fur  on  the  cuticle  are  observed*  It  rlBet  ap 
rapidly,  forming  within  itself  new  systems  of  blood- vessels^  till  il 
has  attained  a  height  of  about  twice  its  diameter,  when  an  o^sooo* 
deposit  is  commenced  at  the  circumference  of  the  top  of  the  ped- 
icel. Thus,  is  commenced  the  wall  of  the  new  antler  which  is  now 
built  up  rapidly  by  new  deposits,  maintaining  about  the  same 
distance  tVom  the  upper  end  of  the  column,  and  very  nearly  of  the 
full  diameter  of  the  perfected  antler.  As  the  wall  rises  it  thickeat 
very  slowly,  the  upper  extremity  presenting  a  thin  serrated  edge* 
At  first,  the  deposit  presents  the  appearance  of  cancellated  UiMWie, 
which  is  first  filled  up  at  the  circumference  and  gradnall}*  resolved 
into  Haversian  canals  and  systems,  which  are  supplied  from  the 
periosteum  as  before  stated.  If  now  we  examine  a  specimeu  in  its 
full  career  of  new  growth,  say  eight  inches  long,  and  one  inch  In 
diameter,  we  shall  find  the  upper  two  inches  a  mass  of  highly  Sa- 
flamed  blood-vessels,  very  sensitive  to  the  touch,  while  below  we  cam 
feel  the  established  walls  when  the  periosteum  has  beeotne  quite 
insensible.  Let  us  dissect  it  and  we  find  the  cavity,  large  at  the 
upper  extremity,  gradually  narrowing  to  the  lower  end  of  the  antler 
where  it  may  be  less  than  a  quarter  of  an  inch  in  diameter,  but  Ibii 
opening  does  not  terminate  with  the  antler.  It  passes  down  tato 
the  pedicel  where  it  may  be  a  sixteenth  of  an  inch  in  diameter, 
constituting  the  canal  for  the  medullary  artery.  The  whole  in- 
ternal portion  of  the  pedicel  is  porons,  admitting  the  passage  oC 
the  other  vessels  through  it  into  the  growing  antler  above,  pii«ijitg 
through  the  cancellated  tissue  which  has  formed  above  till  ihey 
reach  the  cavity  where  they  unite  with  the  vascular  system^  con* 
tinually  forming,  as  the  new  growth  is  extended  upward,  Wieii 
a  tine  is  to  be  thrown  olTf  the  beam  widens  and  flattens  atul  the 
member  grows  out  from  the  shell,  and  thus  the  growth  goes  on, 
each  progressing,  in  a  proper  ratio,  so  that  the  tip  of  each  tioe 
and  snag  is  completed  about  the  same  time.  By  this  time  aldo  Itie 
whole  interior  of  the  antler  is  filled  with  the  cancellated  tbmie, 
solidified  to  a  good   degree  towards  the  surface.    The  esincm- 
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ities  arc  first  completely  solidifieil.  Now  occurs  a  phenomenon 
which  Uoes  not  occur  with  the  internal  bon<'  ivh.i^-.  conditions  do 
not  reqnire  it. 

At  the  extremities  first,  tlie  doposit  of  earthy  salts  goes  on  till 
Uiis  fills  up  the  canals  lea«iing  from  tlie  periosteum  to  the  Haver- 
sian canals,  so  that  the  eirculatiou  through  them  Is  obstructed ; 
and  from  these  points  complete  condensation  goes  on  till  it 
reaches  the  lower  extremity,  when  the  communication  between  the 
external  and  the  internal  blood-vessels  becomes  completely  sev- 
ered. Now  it  is  that  the  animal  is  prompted  by  some  natural  im- 
pnlsc  to  rub  off  this  outer  covering  while  yet  it  is  gorged  with 
blood.  It  comes  oflT  in  long  strips  or  shreds,  which  look  like  red 
cords  suspended  from  the  antlers  and  cover  the  animal  with  blood 
wherever  they  can  reach  and  slain  the  trees  and  branches  which  he 
Qses  for  the  purpose*  During  this  time  the  animal  seems  excited 
and  even  tierce,  I  suppose  that  this  impulse  to  rub  off  the  velvet 
arises  from  an  irritallon  created  in  this  thick  vascular  covering, 
from  the  fact  that  the  arteries  are  pouring  into  it  their  full  volume 
of  blood,  while  the  imperfect  venous  system  with  which  it  is  pro- 
Tided  is  unable  to  return  the  blood  sufilcieDtly  now  that  it  is  cut 
off  A-om  the  veins  within  the  antler  which  had  principally  per- 
formed that  office  before  the  surface  canals  hati  been  closed. 

While  this  has  been  progressing  on  the  surface,  the  growth  within 
has  been  progressing  also  from  the  nutriment  received  by  the  in- 
ternal arteries.  The  cavities  in  the  branches  and  the  upper  por- 
tion of  the  beam  pretty  soon  become  hardened,  like  ivory 
throughout,  and  the  solid  wall  on  the  lower  part  much  thickened. 
Before  the  central  section  has  become  solid,  the  nutrient  vessels 
are  obstructed  below,  and  the  deposit  of  bony  particles  is  airested 
while  yet  the  larger  portions  of  the  antler  are  more  or  less  porous, 
leaving  what  may  represent  the  medullary  canal,  braced  in  every 
imaginable  direction  by  thin  plates  of  bone,  constituting  the  walls 
of  the  cells,  thus  leaving  the  antler  lighter,  but  nearly  as  strong 
03  if  it  were  entirely  solid.  The  extent  of  this  porous  section 
and  its  density  differ  very  much  in  different  specimens  j  slill  it  ia 
present  in  ail,  to  a  greater  or  less  extent.  The  active  internal 
flow  of  the  blood  continues  longer  in  young  animals  than  in  old, 
after  the  velvet  is  rubbed  off.  Sometimes  the  blood  will  flow  appre- 
ciably when  the  anller  is  sawed  off  near  its  seat,   two  or  three 


4 


^^ 


iSt 


AKTLEES   OF   DEER. 


months  after  the  velvet  has  bceu  dlscardcMl,  while  tn  aged  anloiftlfl 
after  that  time,  the  plasma  principiOly  passes  up  into  the  ftjiUer, 

In  the  meanttme,  the  lower  extreraUy  of  the  antler,  thai  con* 
vex  part  below  the  burr,  which  sits  in  the  concave  seat  which  is 
the  top  of  the  pedicel,  has  been  solidifying  much  more  rapidly 
than  the  internal  portion  above ;  and  before  the  cella  above  had 
become  too  much  filled  up,  the  lower  convex  extremity^  whlcbi 
during  the  active  growth  of  the  antler,  was  traversed  by  Uie  caoftlfl 
of  all  the  internal  blood-vessels  leading  to  or  from  the  iuiUer« 
becomes  more  and  more  compact  till  finally  these  canals  become 
completely  filled  up  and  the  circulation  above  cut  otf.  This  lower 
crust  now  much  resembles  the  articular  bone  terminating  tlid 
Internal  bones  at  the  articulations.  It  resembles  it  in  its  extreme 
solidity  and  larger  granules,  which  any  one  can  see  on  the  rough* 
ened  surface  by  inspecting  ^ny  dcor*s  antler  which  has  been 
dropped  from  the  living  animal,  for  they  are  well  exposed  by  the 
absorl>ent  process  to  be  presently  descnbed^ 

While  nature  has  been  doing  this  work  another  and  a  ^^ty 
anomalous  work  has  been  progressing  in  an  internal  bone. 

The  pedicel)  which  during  the  active  growth  of  the  antler  wa» 
open  and  porous,  allowing  the  internal  blood-vessels  to  ptksm 
through  it  freely,  so  soon  as  the  great  demand  for  nutriment  hmd 
ceased^  commenced  a  new  deposit  of  laminse  in  those  citnals,  which 
before  the  commencement  of  that  new  growth  had  been  enlarged 
by  absorption,  until  the  blood-vessels  passing  through  them  are 
collapsed,  and^o  the  circulation  through  them  arrested.  This  hmB 
become  neeessaiy  in  order  to  furnish  a  strong  firm  bnsc  for  the 
antler  while  it  is  used  as  a  weapon  of  warfare,  which  wea  sot 
required  during  the  growth  of  the  antler,  when  the  pedicel  wae 
spongy  and  weak.  This  annual  destruction  and  reconstructioii 
of  bone  tissue  nowhere  else  occurs  in  the  internal  aolioal  eooo* 
omy,  and  nowhere  else  do  exigencies  require  it. 

Now  that  all  sources  of  nutriment,  both  external  and  mt^rnal, 
have  been  cut  off  from  the  antler,  it  dies  and  becomes  a  foreign 
boily  on  the  liviug  animal,  and  as  nature  cannot  tolerate  thU  tor 
a  great  length  of  time  she  has  provided  the  means  for  diaciirdifig 
tlie  inert  body  and  presently  sets  those  means  in  motion.  Ooe 
of  the  three  systems  of  blood-vessels  first    '  1  lias  not  yet 

been  destroyed.     Those  leading  from  the  jk  ni  into  the  ar- 

ticulation still  penetrate  the  seam  although  they  cannot  penetrate 
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the  solid  crust  now  firmly  united  to  the  persistent  pedicel.  The  ab- 
sorbents of  these  blood-vessels  now  commence  acfive  operation 
and  undermine  the  antler.  They  do  not  carry  away  the  surface 
of  the  bone  evenly  so  as  to  leave  it  smooth,  but  as  it  were  they 
remove  alternate  particles,  or  rather  alternate  groups  of  granules, 
till  the  union,  which  before  was  so  firm  that  no  force  could  break 
it  at  the  point  of  junction,  has  become  so  weakened  that  the  antler 
drops  off  ot  is  detached  by  some  slight  violence.  This  process  of 
absorption  requires  about  one  month\s  time.  As  before  slated  the 
blood  now  flows  freely  from  the  blood-vessels  of  the  periosteum  of 
the  pedicel  which  had  penetrated  the  scam,  now  ruptured  by  the 
removal  of  the  antler.  If  we  now  examine  the  butt  of  the  antler 
we  shall  find  the  surface  very  rough,  like  coarse  sand-paper,  re- 
sulting from  the  unequal  absorption  before  described. 

We  shall  also  find  it  of  a  most  immaculate  whiteness  without 
the  least  trace  of  blood  coming  from  it,  although  it  is  sometimes 
stained  with  the  blood  from  below. 

Space  will  not  now  permit  me  to  pursue  the  subject  and  explain 
the  peculiarities  of  the  growth  of  the  antlers  on  the  emascu- 
lated buck,  and  show  why  it  is  that  they  never  mature  so  as  to  be 
thrown  off,  but  are  persistent  through  a  long  course  of  years,  even 
to  the  death  of  the  animal. 
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Young's  Physical  Geoguapiiy.* — This  is  a  torse  and  excellent 
compilation  by  one  who,  as  formerly  connected  with  the  geological 
survc}'  of  Great  Britain  and  now  a  teacher  of  geology,  knows  how 
to  meet  the  wants  of  students.  As  the  preface  was  written  in 
November,  1873,  and  the  latest  information  given  concerning  the 
results  of  deep  sea  dredging  and  other  explorations  which  have 
thrown  so  much  light  on  the  geology  of  the  globe,  we  ma^^  feel 
sure  that  it  contains  very  late  information.  The  views  on  the 
formation  of  continents  and  theoretical  considerations  regarding 
the  geological  cause  of  the  present  distribution  of  animals  and 

•  Physical  (;eography.  Hy  Jolm  Young,  Regius  Professor  in  tlie  University  of  Glas- 
gow. Putnam'8  advanced  Science  Series,  New  Y'ork.  linio,  pp.  iHj8.  Llb74,  no  date 
on  title  page.]    $1.00. 
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plania  arc  sound.  The  author  insists  upon  the  extreme  AtiUquHy 
of  the  continentd  and  tho  fact  that  the  present  ocean  btjds  hare 
always  been  suoh. 

The  main  drawback  in  the  book  is  the  almost  entire  iil>«€iioo  of 
iUostrations,  of  which  there  are  not  a  dozen*  The  reader,  however, 
is  cotistantly  reft* rred  to  a  rna^y.  While  an  excellent  book  for  ili4» 
British  student,  the  American  reader  will  labor  under  the  dissul- 
vantage  of  reference  to  the  local  geology  of  Scotland  and  Eogtaodt 
to  tho  exclusion  of  the  broader  views  to  be  derived  from  a  «tudy 
of  the  physical  geology  of  his  own  contineuU  Compared  wiUi  Ili4^ 
physical  geography  of  our  own  Guyot,  we  niiess  the  elegant  dieli4Mb 
and  broad  generalizations  of  the  leading  physical  !ter  elf 

his  time.     The  American  ^'Physical  Geography'*  wii  ^  iiiUfhl 

illustration  and  maps,  which  appeal  so  forcibly  to  tho  oyet  (#  A 
much  more  valuable  aid  to  the  naturalist.  Young's,  however,  ii 
an  excellent  book  to  read  in  connection  with  Guyot* 

Half  Hours  with  the  Michoscope.* — The  issne  of  ^' Putnimi^s 
Popular  Manuals'*  has  funushed  us  a  new  edition  of  this  hemt  of 
books  for  beginners  who  take  up  the  mieroseope  as  a  r^creatloii 
or  as  a  means  of  studying  general  natural  history.  The  new 
edition  includes  all  the  advantages  of  the  first.  Soojething  be- 
tween a  catalogue  of  objects  and  a  treatise  upon  thorn,  it  groups 
together,  in  a  manner  both  convenient  and  sulUciently  natural^  a 
large  number  of  fascinating  microscopic  viewa.  The  clear  aoA 
numerous  illustrations  by  Tulfen  West,  which  are  rather  constrtio* 
tions  of  the  objects  than  drawings  of  any  one  possible  view  of  IbefOt 
are  not  on  that  account  imaginary  and  faulty  as  has  been  dalmed^ 
but  all  the  better  adapted  to  their  purpose. 

With  the  exception  of  the  considerably  and  judiciously  enlafgad 
introductory  chapter  on  the  structare  of  the  microscope  by  Uie 
author,  iu  which  the  binocular  receives  such  uurjtui'  '  '  .  ^I 
as  it  deserves  and  receives  from  those  who  use  it  R»:  a% 

and  a  good  half-hour,  by  F.  Kitton,  with  polarised  light  lUuslraied 
by  a  bright  chromo-lithograph,  this  edition  is  not  much  n;    '  i-<l 

nor  is  it  much  tho  worse  for  remaining  as  it  was  ong.  ti- 

etructed. 


*[lAir  Ilouri  with  the  Mtcroftcope;  liciAie  a  popular  ^ujo  to  the  u*«  of  pi 
•eope  ae  11  Tucaud  of  .irnn^cmt^ut  and  In^mctlon.    By  Edwl«  Ljiiikc«trr,  IL  ll,    lU^ 
triit^a  from  uutm^,  by  Ttittdti  NVe&t.    Hexv  York:  U«  P.  Putaam'a  »oiii,  WL 
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rhe  fippemlix  by  Thos.  Kettcringham,  on  the  preparation  and 
mounting  of  objects,  is  useful  to  beginners,  though  somewhat  more 
in  need  of  revision  than  the  body  of  the  work*  —  R,  H.  W, 


BOTANY. 

Sex  in  Plants. — The  remarks  of  Dr.  John  Stockton  liungh 
on  sex  in  plants  (p.  Id,  Amehjcan  Natlhalist,  1874)  are  ao  kind 
aciii  complimentary  to  me,  that  only  a  desire  to  aid  science,  a 
desire  I  am  sure  my  friend  will  respect,  leads  me  to  offer  the  fol- 
lowing remarks. 

That  Dr.  Hough  has  mistaken  my  views  is  clear*  from  his  sug- 
gestion  that  1  should  have  used  the  word  **  development"  iu  my 
papers.  Nothing  was  further  from  my  thoughts,  I  have  endeav- 
ored  to  sliow  that  sex  is  determined  before  development  begins ; 
and  1  have  used  the  term  vitality  or  vigor  in  order  to  express  the 
determining  power.  In  a  field  so  wholly  new,  as  this  question 
was  when  I  entered  into  it,  I  had  great  difficulty  in  finding  terras 
to  represent  the  facts  properly ;  but  whenever  I  have  usGd  the 
torns  vigor  or  vitality,  I  iiave  always  explained  that  I  meant  by 
them  H  high  or  bw  degree  of  life  whatever  that  might  be.  Jf  two 
plants  or  parts  of  plants  ctjually  **  developed,"  were  placed  under 
the  aame  circumstanceti  aa  regards  ntitritioti,  and  orte  died  while 
the  other  passed  tlirough  uninjured,  this  T  call  a  teat  of  vitality. 
In  the  one  case  there  is  a  low  vital  power,  in  the  other  a  higher  ; 
thi(»  I  have  taken  as  the  chief  factor  in  deciding  sex,  and  ^^devel- 
opment" has  clearly  no  place  in  the  idea. 

That  Dr*  Hough  has  not  read  my  papers  very  closely  also 
appears  from  his  quotations.  It  was  1  and  not  Mr»  Darwin,  whp 
recorded  the  fact  that  female  branches  sometimes  appeared  on 
male  silver  ma[des ;  and  I  also  gave  the  account  of  Mr,  Arnold's 
ross-experimcnts,  both  in  the  **  Proceedings  of  the  Academy  of 
Natural  Sciences"  of  Philadelphia,  before  the  dates  he  refers  to. 
These  are  minor  errors  to  be  sure,  but  they  leail  to  the  fear  that 
there  may  be  greater  ones ;  and  that  greater  ones  do  occur  is  clear 
ft'om  bis  quoting  mc  as  saying  that,  *^  In  Norway  spruces  it  is  only 
in  the  fourth  or  fifth  year,  when  vitality  in  the  spur  is  nearly  ex- 
hausted, that  male  tlovvers  abundantly  appear."  I  never  said  any- 
thing of  the  kind ;  Norway  spruces  have  no  spurs.  Again  I  am 
made  to  build  considerably  on  the  CupuUferse  lu  my  arguments 
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on  sex.  I  have  indeed  named  the  oak,  the  beech,  and  the  hazel, 
among  numerous  others  incidentally,  as  plants  which  would  bear 
out  my  views ;  but  it  is  in  the  Coniferie,  not  Cupuliferas,  that  I 
have  given  in  detail  the  facts. 

Any  one  who  will  read  my  papers,  as  referred  to  by  Dr.  Hough, 
will  I  am  sure  not  agree  with  him  tliat  they  prove  his  position. 
His  proposition  is,  "  that  female  plants,  like  female  animals,  are 
less  highly  developed  than  males,  and  are  the  result  of  an  inferior 
developmental  effort  on  the  part  of  the  female  parents."  In  the 
first  place  there  can  be  no  comparison  between  female  "plants" 
and  female  animals.  There  is  an  individualized  vitality  in  the 
various  parts  of  a  "  plant,"  that  there  is  not  in  an  animal,  and 
that  vital  power  Avhich  turns  food  into  life  is  operating  in  number- 
less places  in  the  plant,  to  the  one  solitary  organ  in  the  animnl ; 
and  in  my  view  it  is  the  varying  phases  of  this  vital  power 
as  determined  by  nutrition,  in  the  various  and  varying  parts  of 
plants,  which  give  direction  or  "development"  to  the  subsequent 
sex.  'For  instance  I  have  shown  that  in  Pinus,  Abies,  Pieea, 
Larix,  and  kindred  fonns,  the  female  tlowers  are  only  borne  on 
those  most  favorahhj  situated  for  perfect  nutrition^  and  that  these 
many  female  branches,  after  they  become  half  dead,  commence  to 
bear  male  flowers.  How  can  this  favor  Dr.  Hough's  proposition? 
How  can  Dr.  Hough's  proposition  be  true,  if  I  have  truly  stateil 
the  facts?  That  they  are  true  I  appeal  to  any  one  who  will  take 
the  trouble  to  examine  the  trees  1  have  named  when  in  blossom. 

I  do  not  think  that  physiology  alone  is  competent  to  deal  with 
this  sexual  question.  Morphology  must  go  hand  in  hand  with  it. 
The  failures  to  appreciate  this  has  led  my  good  friend  into  serious 
error  in  his  experiments  with  the  corn  plant.  If  he  had  perceived 
the  common  truths  of  morphology,  he  would  have  arrived  at  just 
the  opposite  conclusion  to  that  which  he  has.  "  Abridged  inter- 
nodes"  are  by  no  means  '*in  other  words  undeveloped."  There  is 
in  many  plants,  and  especially  in  the  Indian  corn,  a  tremendous 
development  going  on  while  the  "internodes  are  being  abridged. 
The  ear  of  corn  is  a  complete  branch,  arrested  in  its  lunfjitudinal 
development.  But  in  its  embryonic  condition  it  has  more  favor 
than  the  male.  Every  blade  that  forms  the  "husk"  was  destined 
to  be  a  leaf,  and  every  leaf  represents  a  node.  Let  any  one  strip 
the  husk  from  an  ear,  and  in  this  way  he  will  find  that  in  many 
cases  over  a  score  of  nodes  go  to  make  up  the  corn-bearing  stalk. 
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Now  dxaniino  tho  male  branch,  with  its  weak  structnTO  and  *ule- 
velopraenl/'  and  wo  find  that  it  exhausted  its  whole  growing  force 
in  half  a  dozen  weak  node9,  with  scarcely  the  apology  for  a  loaf 
at  any  of  the  nodes.  Compare  this  with  the  numerous  fut  husk 
bla^les,  which  are  the  morphological  analogies  of  ilie  leafy  bracts 
on  the  male  branch,  and  even  Br,  IIo«gh*8  theory  of  ** develop- 
ment" fails.  Then  the  male  panicle  is  only  a  female  which  has  lost 
the  Vital  poWHT  to  combine.  If  the  (usually  four)  two  ranked  tewcr 
branchlets  of  the  male  panicle  had  the  vital  power  to  combine* 
with  an  arrested  central  axis,  and  the  other  high  vital  powers  of 
the  female  ear  also  act,  we  should  have  an  eight  rowed  ear  of 
com,  instead  of  a  male  tassel.  "Some  of  tho  specimens"  ap- 
peared, to  Dr*  Hough,  *''as  if  the  cob  had  separated  into  several 
segments,"*  because  the  male  tassel  had  gained  more  than  usual 
vital  force,  and  came  nearly  reaching  a  perfect  ear.  This,  however, 
ift  all  very  clear  to  those  who  are  familiar  with  the  morphology  of 
the  corn  plant,  but  which  they  may  readily  be  excused  for  mis- 
taking wiio  have  only  gone  so  far  as  to  imagine  that  "  a  spike 
(ear)  is  only  an  undcvelope<l  branch,  sometimes  having  two  or 
tliK^e  internodcs  it  is  true,  but  generally  sessile.  It  answers 
very  well  for  descriptive  botany f  but  leads  to  terrible  mistakes 
bere. 

In  regard  to  Dr.  Hough's  facts  in  relation  to  the  sexual  changes 
iti  the  Indian  corn,  I  can  bear  testimony  to  their  complete  accu- 
racy ;  and  I  can  see  that  it  is  only  his  failure  to  appreciate  their 
morphological  value,  and  the  real  bearing  of  my  facts  on  his  own 
observations,  that  he  has  been  led  to  regard  them  as  favoring  a 
view  the  reverse  of  mine. 

My  position  is  simply  this  — a  male  flower  and  a  female  flower 
are  essentially  the  same  in  their  early  einbryological  conditions. 
Morphology  shows  that  these  early  Identical  parts  may  take  either 
one  form  (male)  or  auolher  (female)  ;  and  1  have  shown,  as  1 
claim,  that  the  physiological  law"  which  governs  this  morpho- 
logical development,  is  a  higher  vital  power  to  turn  nutritive  forces 
towards  the  female  than  the  male  transformation — or  as  I  havo 
expressed  it  in  my  original  paper,  *^It  is  the  highest  types  of  vi- 
tality (not  gross  development)  that  take  on  the  female  form." — 
T-  Meeuak. 

*  To  atulertiUnd  how  ItigU  viul  power,  ati<t  tho  ability  to  combine  purU^  go  togcUier 
#ee  ttiy  p.iper  on  Adnuilun  io  Cuiiir«ne  in  Cbicugo  toU  of  Proc.  Anicr.  A&aoc. 
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A  New  Ribes.  —  Amang  the  Rihes  collected  In  Col 
ritory  Uuring  the  past  seiisoti  by  Prof.  John  Wolf,  who  w ..    ..  ..ajf 

UB  botanist  to  Lieut.  Whocler's  Expedition,  I  fin^l  m  form  wUIdi 
appears  cUstinet  ouough  to  Uavo  specific  rank  assigned  i^  ^ 
description  Is  herewith  sent* 

UiBKS  WoLFif,  8p.  n.  (i?.  san^uineum  Pursh.,  w*  v<ifieffaium 
8.  Watson,  King*s  Report,  vol»  v,  p,  1(M>),  Shrub,  neither  prickly 
nor  it>iDy;  two  to  four  feet  high;  somewhat  branching;  young 
branches  light  brown,  minutely  glandular-pubescent*  angled  by  | 
two  slight  ridges,  continuing  down  from  the  expanded  baa©  of  lb« 
petiole  aljove ;  branches  of  the  previous  year  n^hy-gray  wltli  d 
deciduous  epidermis,  which,  on  being  shed,  reveals  a  dark  browo  | 
bark  beneath. 

Leaves  thickish  cordate-orbicular,  deeply  5-cleftt  lobes  ntlber 
obtuse,  unequally  serrate  (though  hardly  doubly  (terrate),  Arcr- 
ag©  of  largest  loaves  two,  to  two  and  one-bulf  inches  in  dianii^U^rt 
with  sinus  at  ba^e  one-half  an  Inch  deep.  Leaves  slightly  vU- 
old;  under  surface  pale  green,  with  a  few  short  glandular  hiiira;{ 
upper  surface  smoother  and  deeper  green.  Petioles  from  oD9>  | 
half  an  inch  to  one  and  a  half  inches  long,  slightly  margineH  by 
a  continuation  of  the  principal -veins  of  the  blade;  e^rpandc*!  at 
base,  beeozning  scmi-amplexicaul)  and  at  times  with  the  expao- 
sion  strongly  pectinately-ciliatc  and  glandular-pubescent. 

Peduncles  decidedly  glandular-pubescent,  one  lo  two  inched 
long,  including  the  raceme,  loosely  4  to  10-flowered.  Bractn 
ovate-spatulate,  obtuse,  yellowish-white,  verging  to  red  oceaaion^ 
ally,  one  to  two  lines  long,  and  one  line  shorter  than  the  pedfoetEi 
which  are  a  little  longer  than  the  ilowers. 

Sepals  red,  lanceolate,  one  to  one  and  one-half  lines  l€mgt 
never  rejlexed. 

Petals  red,  ovate-spatnlate,  hnlf  ns  lonL'  hh  the  feepaLn  and 
long  as  the  stamens. 

Styles  two,  recurved,  rising  roiilcally  from  the  sunujut  ui  il 
ovary,  red  for  half  their  length  and  parte«1  to.  or  below*  the  middle. 

Stigmas  slightly  capitate. 

Fruit  when  young,  strongly  glamiubr-hairy,  but  nev^  *  ly, 

becoming  much  smoother  with  age*  Mature  fruit  not  [  _  m-) 
roon  or  reddish  purple,  globose,  three-eighths  of  an  fucti  In] 
diameter. 
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Seeds  few  to  many,  distinctly  ronrgined  all  around  ;  with  the 
inner  cuveriug  longiludinatly  piinctiite  as  seen  through  the  gclaf- 
inoiis  couling. 

Twin  Lakes  and  Mosqnito  Pass*  Colorado  Territory.  Ainciij> 
rocks,  at  an  altitude  of  ten  to  eleven  lliousand  feet. 

It  will  be  seen  that  this  plant  approaches  both  R,  ghitin" 
osiitn  Benth.,  and  Ji,  Hajiguinevm  Ftirsh.  It  is  distinguitshed 
from  the  former  by  being  fewer  (lowered,  having  shorter  ra- 
cetncs  and  a  rounder  berry ;  ft-ooi  the  latter  by  ita  shorter  racemes, 
relatively  sbdrter  bracta  and  longer  pedicels,  and  erect  %alyx 
lobes* 

Its  nearest  alTlnity  is  (as  suggested  also  by  Mr,  Watson) 
i2,  '  ^     '^wi  Pursh.,  of  which  it  may  be  but  a  variety,     I  think 

it  t^n  iv  distinct,  however,  to  bear  the  name  of  its  zealous 

discoverer^  Prof.  John  Wolf.  —  J*  T.  Rutukocil. 


Periodic  Motions  of  Lexveb  and  Petals* — These  phenomena, 
on  which  much  has  been  written  both  in  England  and  Germany, 
have  been  the  subject  of  a  fiesh  scries  of  observations  by  the 
German  botani«t*Butalin.  lie  divides  the  different  instances  of 
motion  into  three  groups  : 

(K)  Rapid  automatic  motions  caused  by  a  special  motile  organ, 
the  pnlvinus,  at  the  base  of  the  lenf-stalk.  (2.)  Diurnal  motions 
not  so  rapid  but  also  resulting  from  a  special  motile  orgfin.  (3.) 
Diurnal  motions  belonging  to  the  whole  of  the  leaf  stalk  and  par- 
tially also  to  the  surface  of  the  leaf,  but  not  connected  with  the 
presence  of  a  pulvinus.  The  third  of  these  classes,  to  which 
belong  the  motions  of  petals  which  cause  the  opening  and  closing 
of  flowers  ^cre  the  special  subject  of  Batalin's  observationa. 
The  ordinary  explanation  of  the  phenomenon  has  been  the  different 
degree  of  t^rnsion  in  the  two  sides  of  tlie  leaf  caused  by  a  differ- 
ence in  the  amount  of  water  contained  in  them,  which  explanation 
has  however  already  been  shown  by  Pfefler  not  to  meet  all  cases. 
Bntaliu  agrees  with  Pfcffer's  conclusions  and  he  consitlcrs  the 
main  cause  of  the  motion  to  bo  unequal  growth  of  the  two  sides 
cansetl  by  altefnating  differences  in  the  light,  temperatnro  and 
turgesccnce.  lie  believes  that  the  same  cause  is  also  one  of  those 
most  efficient  in  the  other  classes  of  periodic  motions  connected 
with  special  motile  organs, —  A,  W.  B. 
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AscEKT  or  Sap  rs  the  Bark  or  Tulls. —  M.  rain* 
perrunned  ti  series  of  expennuuits  oa  the  mulljeiTy,  i  I 

oherry-lanrel,  which  he  consulers  go  Hir  to  prove  the  fact  tUsi 
the  substancos  wliidi  stipply  tho  food  of  plants  have  nn  ^-  '     T 

motion  in  tlte  Imrk.     For  this  purpose  he  made  perfect  - 
feet  aniiuhir  inei.sions  tlirougb  the  bark,  or  detiichod  pieces  of  the 
bark  to  wlilc'lj  buds  were  attnched^  or  removed  entirt*  c\! it  *  "  ■  "«/ 
bark  from  tho  trunk.     The  result  of  the  ex|>erimc'nl-s  vtu  *^ 

buds  always  continued  their  development  when  the  comron 
lion  ttjmained  aninterrupted  with  the  lower  portlon^f  the  iMmp** 
wliile,  wbon  this  commmiication  was  completely  destroyed,  tlip 
buds  invariably  withered  away.  If  the  bud  was  separaUHl  by  a 
perfect  annular  incision,  it  withered  the  more  slowly  the  greater 
ita  distance  from  tlie  lucision  ;  and  in  these  crises  the  starch  disap- 
peared c'ompleU'ly  from  the  portions  of  the  .wood  above  th©  ineirtlon 
between  it  and  the  bud.  Wheu  entire  cylinders  of  bnrk  with  bud« 
on  them  were  removed,  the  buds  continued  to  develop,  aud  even 
produeetl  branches  bearing  leaves. — A*  W.  B. 

BOTllVaUCM     LCNARI.V     SWAtlTX,    IK    MlCIlIGAI^  —  LoSt    SUtUfQCr 

(August  M,  1873),  I  found  this  rare  fern  on  one  of  the  sqiaU 
rocky  islands  which  lie  off  the  southwest  eu<l  of  Isle  Eoyal6t 
Mifliigan  (Lake  Superior),  which,  from  its  general  outline,  1 
have  named  Trianc^^lo  Island,  it  being  unnamed  hitherto  on  an}*  of 
the  maps. 

This  is  an  important  atldition  to  the  flora  of  Mirhiu 
though  I  am  aware  that  the  plant  had  already  been  dis<  *- 
Lake  Superior^  1  am  assured  that  this  is  the  first  time  of  ita  being 
found  within  the  limits  of  the  United  States. 

The  plants,  of  wbieh  I  collected  betw^een  thirty  and  forty,  gr^n 
on  the  exposed  sand-rock,  among  matted  tufts  of  dwarfed   / 
tilla  fridenfata  Ait,,  grassland  other  plants.     They  are  reii.. us- 
ably fine,  well  developed  speciraena,  aud  quite  charact<?risttc,     llic 
island  is  not  wooded. — Bbkrit  Gillmak,  Detroit^  Mkhfgau. 

AnsoRPTiON  OF  Ammonia  by  the  Af-uial  Parts  or  Pijkxtji, — 
A  point  of  consideralde  [)ractical  importance  to  a^iculturi$l«  liOft 
b<^en  recently  in%*estigated  In  Germany^  by  M»  Adolf  Majrcf  af 
Wiesbaden,  viz.,  whether  the  aerial  parts  of  plants  have  the  power 
of  absorbing  ammonia  or  not.  He  carrial  out  a  series  of  experi- 
meuts  on  plants  growing  in  such  a  manner  that  access  of  ammo* 
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n!a  through  the  roots  was  prevented,  while  the  leaves  were  siilv 
jecttd  to  the  intlueuce  of  this  Bubstancc  in  eitljcr  a  gaseous  oi 
dissolveil  eoudition.  The  uptihot  of  bis  experiments  was  tliot  a 
variety  of  plants  siibjectetl  to  these  conditions  all  had  the  power 
ot  absorbing  carbonate  of  ammonia  by  their  aerial  parts  both  in 
the  ga»eoii9  and  the  dissolved  eondition  and  of  employing  it  in 
the  buiUJing  up  of  their  tissnes.  The  plants  did  not  appeal*  bow- 
ever  to  thrive  when  the  access  of  ammonia  through  the  roots  was 
entirely  prevented.  The  experiments  did  not  indicate  that  Legn* 
minojfiji*  have  any  special  aptitude  for  absorbing  ammonia  through 
their  aerial  organs,  nor  for  assimilatiug  the  combined  nitrogen  of 
the  atmosphere. — A.  W,  B, 


ZOOLO  GY. 
Pet  Spiders* — Veritable  pets  they  were,  and  why  not  ?    We  hear 

of  pet  cats,  pet  monkeys,  pet  toads^  and  an  English  naturalist 
had  his  tame  wasp  ;  then  why  not  pet  spiders?  But  without  con* 
sidoring  why  or  why  not  I  had  them  and  enjoyed  them  for  several 
months.  The  account  which  I  now  give  of  them  is  written  from 
note«  taken  several  years  ago.  I  did  not  then  nor  do  I  now  know 
the  genus  to  which  these  si^iders  belonged,  but  think  they  ma\ 
have  been  of  the  genus  Lycosa,  There  were  two  taken  at  difl'ei- 
ent  times ;  the  first  I  found  under  a  stone,  the  second  was  brought 
to  nie  pretty  thoroughly  benumbed  with  wet  and  cold,  having  been 
taken  from  a  tub  of  water*  I  had  already  provided  a  domicile  for 
ray  first  capture  in  the  shape  of  a  large  cigar  box,  coverecf  with  a 
pane  of  glass,  and  watche<l  with  some  interest  its  reception  of  a 
new  inmate,  half  expecting  it  would  make  an  onslaught  on  the 
weaker  one  and  kill  it  for  its  Intrusion,  but  it  manifested  no  In- 
&rest  whatever,  until,  enlivened  by  the  warmth,  the  new  comer 
egan  to  move  about,  then  it  was  evidently  somewhat  disturbed 
and  kept  to  ita  own  side  of  the  box,  and  the  stranger  on  coming 
to  life  enougli  to  realize  the  presence  of  its  fellow  did  likewise. 
Thus  for  a  day  or  two  they  were  exceedingly  shy  of  each  other, 
bnt  in  the  course  of  a  week  their  fear  wore  away  and  tbcy  were 
ip  *  I"   companions   enongh,   bnt  this   amicalde  arrangement 

rp  I  to  end  suddenly,  as  I  thought,  at  one  time^  tV>r  while  1 

was  watching  them  they  ran  toward  each  other ;  as  they  met,  rising 
on  their  hind  legs,  with  the  fore  legs  of  each  resting  on  the  other*» 
head  and  body,  with  jaws  widely  distended,  they  appeared  as  if 


sm 


about  to  engage  in  ri*gii1ar  buttle,  but  iii  ii.  moment  t^ 
to  their  feet  .again  jind  ran  away  from  Qtxch  other  lil  ti4 

at  play ;  this  I  eaw  them  do  mnny  timea  aftenvard,  always  endiiig 
in  the  same  manner.  I  also  often  saw  th^uu  chase  each  otbur 
around  the  box,  first  one  and  then  the  other  beitig  tho  |mr»iier. 
I  thought  then  and  still  think  they  were  at  play,  for  never  in  anjT 

instance  did  they  bite  one  another,  nor  manifo8t  an  app-  -"  of 

wanting  to   do  so.     The  only  time  1  ever  saw  tliem  <  iU 

temper  was  when  I  gave  them  water  to  drink,  which  I  did  aiiee  a 
day*  pouring  a  small  quantity  upon  the  bottom  of  the  Ik>x  ;  tli« 
spiders  always  ran  quickly  to  it,  and  oftentiraca  would  fitand  wUii 
alt  their  feet  lu  the  little  puddle  that  I  matle  for  them^  driakllig 
lonff  and  steadily,  and  sometimes  in  their  eagerness  crowding 
©ach  other ;  then  one  would  seem  to  lose  lua  temper  and  mould 
drive  the  other  away  from  the  water.  Another  and  very  neat  way 
I  had  of  supplying  them  with  water  was  with  a  piece  of  whaleliooe 
split  fine  at  the  end  to  form  a  sort  of  a  brush  ;  this  would  hold  a 
drop  or  two.  I  held  it  near  to  one  of  the  spiders,  but  hit^h  euoiigli 
to  oblige  it  to  rise  on  its  hind  legs  almost  erect  to  reach  it ;  thltf 
either  would  do  as  readily  as  a  dog  would  have  risen  to  my  bsmi 
for  a  piece  of  meat ;  after  the  first  two  or  three  times  that  1  sup- 
plied them  in  this  way,  sustaining  themselves  by  resting  the  for© 
legs  on  tho  whalebone,  sucking  the  brush  dry  before  letting  {fo 
of  it.     After  a  time  I  did  not  need  to  bring  the  whalrl  ir 

to  them.     I  would  merely  show  it  inside  the  box  and  Hi  a 

run  for*it,  the  first  one  reaching  it  getting  the  first  drink,  the  other 
awaiting  its  turn  ;  it  was  a  matter  of  surprise  to  mo  tl»ai  tbey 
cared  to  drink  so  often  and  so  much.  I  had  supposed  spi drrs 
were  capable  of  sustaining  long  fasts,  both  in  eating  and  drinking ; 
in  fact  the  experience  of  others  teaches  us  that  such  is  the  ca^^ 
but  in  this  instance  they  were  ready  to  drink  at  lea«t  oncts  a  day* 
I  supplied  them  well  with  fltes  for  food  and  closely  wsitclifd 
their  method  of  taking  them.  The  motion  of  a  eat  creeping 
upon  a  bird  is  as  ^ood  an  illustration  as  any  of  ttie  method  ;  tlie 
spider  would  creep  to  within  the  distance  of  an  inch  of  the  fiy\ 
stand  perfectly  still  a  moment  and  then  throw  the  body  forward 
aa  far  as  the  length  of  tlfe  hind  legs  would  admit,  the  hind  ffeel 
not  moving  tvom  the  place  on  which  they  were  fixed,  preparatory 
to  the  spring*  They  did  not  often  miss  in  the  Hrat  effort,  but,  If 
they  did,  they  made  repeated  attempts  until  the  tly  was  capltuisdi 
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itnd  after  efiting  it  they  would  set  about  clerminf;:  themselves,  a 
matter  in  which  they  were  very  precise,  commcDcing  with  the  legs 
first  to  cleau  the  body,  and  afterwainls  the  legs  with  the  jaws  and 

.|yaipi;  eomTiienemg  with  the  first  right  log,  then  washing  the  first 
Ici^  next  the  seeond  right  and  so  on  nntil  all  wore  clean,  depos- 
tllnj;  tho  accumulated  dirt  in  a  minute  heap  in  fVont  of  then 
I  it  away  with  the  fore  legs  T^hen  they  were  done.     On  one 

I  I   I  put  a  common  house  spider  in  the  l>ox  with  thenif 

tliinlclng  tliut  they  would  kill  and  eat  it  as  the}"  were  mueh  larger 
Ihnii  the  new  spider,  but  instead  of  attuekingit  they  seemed  nrucfi 

^  alarmed  and  kept  as  far  from  it  as  possible.  Thinking  they  would 
pluck  up  courage  during  the  day  I  did  not  remove  it ;  at  night  I 
found  that  the  house  spider  had  spun  a  web  covering  the  most  of 
the  box,  and  my  pets  were  stowed  away  in  a  corner  completely 
cowed »  I  removed  the  house  spider,  tore  out  his  web  and  they 
soon  recovered  their  spirits  and  were  as  lively  as  ever. 

I  divided  the  box  in  which  they  were  confined  filling  half  to  the 
lop  at  one  end  with  soft  loam,  thinking  they  would  dig  a  hole  in 
which  to  conceal  themselves  when  30  inclined,  but  they  did  not, 
though  I  saw  evideuce  several  times  of  their  digging ;  in  one 
Bstance  the  soil  being  excavated  to  some  depth,  but  irregularly, 
[laving  no  appearance  of  the  smooth  round  hole  tluit  we  find  in 
the  fields  dug  liy  this  or  an  allied  species.  I  supplied  a  paper  tube 
of  sttitable  diameter  and  about  three  inches  long,  an<i  this  they 
both  used,  though  rarely  both  at  ihe  same  time ;  in  only  one  or 
two  instances  did  I  find  them  both  !n  It. — Hckry  L.  Moody. 


Rkproductjon  of  a  Fish's  Tail.  —  In  LyelTs  ** Principles  of 
Jcoiogy,"*  occurs  the  following  sentence:     ''The  pectoral    and 
flail  tins  of  many  fresh  water  fish,  having  been  cut  off,  have  been 
perfectly  restored  in  about  six  weeks'  time."    As  this  statement 
embodies  a  fact  with  which  many  naturalists  seem  to  bo  unac- 
quainted, I  am  glad  to  be  able  to  give  it  a  new  confirmation. 

In  the  rooms  of  the  Boston  Young  Men's  Christian  Union  thexo 
is  a  fine  arpiarium,  well  stocked  with  gold  and  fit  her  fish.  Early 
in  the  spring  (jJ  1**73^  the  well  known  fish  fungu«t  {Achlya  pyolig- 
eraf)  made  its  appearance  in  the  tank,  and  several  fine  fishes  died. 
Lmong  the  specimens  attacked  by  the  fungus  was  a  young  gold- 
ish, which  by  some  unknown  means  had  lost  its  tail  fin.      The 

•  T611II1  LoQdoD  £aitloD,  vol.  il,  p.  178. 
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fungus  came  out  all  ov<*r  thr  siump  of  tlie  tai  "luTniift  hecijne 
sick,  an<l  was  apparently  dying,  At  the  time  1  knt^w  nothiiijx  of 
tlie  nature  of  the  destructive  fkmgus,  but  having  my  aitetition  etJIed 
to  the  case,  I  at  onco  concludecl  that  I  had  to  deal  with  sotoe 
parasite,  and  resolved  to  try  to  extorrninate  it-  The  only  cauiite 
available  happened  to  be  strong  nitric  acid,  a  few  drupn  of  which  I 
applied  to  the  affected  tail  stump,  allowing  it  to  remain  nt 

or  two,  after  which  I  rinsed  it  o(f  in  clean  water^  and  n  ue 

fish  to  the  tank.  Of  course  the  parasite  was  killed  ;  the  paietii*»  of 
fungus  sloughed  off,  and  the  sick  fish  soon  became  well  nrs  '  '  '*  *  r, 
A  few  days  later  I  thought  I  saw  more  of  t he  fungus  appt :  .  n 

the  previously  affected  part ;  but»  upon  looking  more  closely,  fouiid 
that  the  appearance  was  really  due  to  the  growth  of  now  ray«.  In 
the  course  of  a  month  a  new  tail  lln,  perhapa  a  fourth  of  an  Inch 
long,  had  appeared,  which  continued  to  grow  rapi«lly,  so  that  in 
three  months  from  the  time  of  my  experiment  the  fish  could  not  l>e 
distinguished  from  others  in  the  aquarium.  The  lost  tail  was  repro* 
duced  with  absolute  perfection,  the  reprtiduetiun  taking  place  not 
only  under  my  own  eyes,  but  also  under  the  observation  of  several 
competent  witnesses. 

This  case  seems  to  me  interesting  as  a  confirmation  of  wlmt 
was  already  known,  and  also  as  showing  that  the  reproduction  of 
the  lost  part  was  not  prevented  even  by  the  application  of  erne  of 
the  most  powerful  and  destructive  of  all  caustics. — F.  W.  CukMK* 

ToB  Kinglets  in  New  Jersky.  —  We  are  somewhat  surprised 
to  find  It  stated  in  the  latest  work  on  North  American  ornithology  • 
that  the  two  kinglets  (Regidus  satrapa  and  Jl,  calendula)  are  not 
kvown  to  breed  in  the  United  Stales,  but  that  a  few  are  M(€wd 
to  remain  throughout  the  summer  in  Maine,  "and  probably  breed 
in  the  dense  Thuja  swamps/^  Both  of  these  kinglel*  am  qnlld 
abundant  in  New  Jersey  from  early  autumn  until  late  in  la 

is  well  known  ;  and  we  have  twice  stated  (Geology  of  Nl  y^ 

1868,  p.  760,  and  volume  Iv  of  this  Journal)^  that  a  fe«r  ijicll- 
viduals  remain,  dWingJhe  bree<'Ung  season,  among  the  mountAlQ» 
of  Sussex  county  of  this  state*  Both  there  and  in  the  arijaccnt 
territoiy  of  Monroe  and  Pike  counties,  separated  ttam  Sussex 
county  by  the  Delaware  River,  tiere  a  narrow  stream,  the  kinglota, 

•A  History  of  North  Amerknn  ninla  bj  Meftdrtt.  Bairl,  Br««rer  »iid  RM^mkJT* 
Lautl  BinU.    Vol.  U  |>.  75-70,  Uottton,  1871. 
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in  scanty  numbers,  unquestionably  do  remain  throughout  the  sum- 
mer months.  As  I  knew  of  their  presence  in  June,  July  and 
August,  I  presumed  they  bred  there,  very  naturally  {both  the  pre- 
sumption and  the  breeding).  In  the  summer  of  1^71,  1  had  an 
opportunity  of  examining  a  number  of  warbler  and  other  small  bird 
skins,  and  among  them  were  two  unmistakable  skins  of  Megulus 
calendula.  These  skins  were  marked  '*  Laurel  {Uhododandron) 
swamps,  Monroe  county,  Tenu.,  July  11,  1871." 

What  indeed  is  more  likely  than  that  these  birds,  which  are  so 
abundant  during  autunm,  winter  and  early  spring,  should  occa- 
sionally remain  as  far  south  as  New  Jersey,  especially  when  we 
consider  that  the  northern  portion  of  the  state,  and  the  adjacent 
counties  of  Pennsylvania,  are  all  so  admirably  adapted  to  their 
wants  and  likings?  Especially  is  this  true  of  Monroe  and  Pike 
counties  in  Pennsylvania,  where  there  are  almost  impenetrable  rho- 
dodendron jungles  and  hemlock  swamjjs.  Throughout  summer, 
these  wild  by-ways  are  always  cool  and  damp,  just  as  a  locality 
some  miles  to  th%  south,  which  has  already  been  described  in  the 
Natukalist  (vol.  ii,  p.  39)  by  T.  C.  Porter,  who  says  of  it,  here  "the 
ice  accumulates  in  immense  masses  during  the  winter  and  lies  un- 
disturbed until  late  in  the  spring."  It  was  here  that  Prof.  Porter 
sought  northern  plants  and  was  rewarded  "by  the  discovery  of 
SedumRhodhla  DC. —  an  inhabitant  of  high  latitudes  in  Europe 
and  America."  Have  we  not  here  a  precisely  similar  instance  in 
botany,  to  that,  in  ornithology,  of  the  presence  of  our  two  king- 
lets, during  the  summer  months?  With  our  migratoiy  birds  the 
geography  alone  does  not  decide  all  their  movements  —  the  geology 
too  has  its  influence  ;  and  this  is  notably  the  case  with  reference 
to  the  movements  of  the  countless  thousands  of  warblers  that 
follow  the  valley  of  the  Delaware  on  their  northward  migration  in 
spring  ;  and  also  with  those  semi-arctic  species  that,  visiting  us  in 
winter,  are  checked  on  their  return  sojourn,  as  summer  approaches, 
by  the  dense,  damp  forests  of  the  Delaware  valley,  where  winter 
long  seems  to  linger  in  the  air,  just  as  in  April,  in  the  hollows  of 
the  woods,  the  unsunned  snow  is  still  lingering  when  the  fields 
and  open  glades  are  bright  with  violets,  Epigiea  and  the  columbine. 
— CuARLEs  C.  Abhott,  M.D.,  Trenton^  Xew  Jersey/,  Feb.  18,  1874. 

TuE  IIoNEY-ANTs. —  It  is  but  a  few  years  since  this  animal  was 
described  by  Westmael,  under  the  name  of  Mynnecocystus  Mexi- 
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camis.  What  is  known  of  it  is  still  imperfect,  and  a  prolonged 
study  would  elucidate  many  interesting  facts. 

I  iirst  saw  this  animal  last  summer  in  Santa  F6,  but  it  was  not 
till  late  in  the  fall  that  I  had  occasion  to  examine  its  habitation. 

A  structure  like  a  crater  about  one  inch  in  diameter  indicates 
where  they  live  underground  ;  they  make  no  hills  like  other  ants. 
A  narrow  canal  of  the  diameter  of  a  quill  leads  several  feet  deep, 
it  is  variously  contorted  and  sometimes  widened  out  lo  a  chamber  ; 
in  such  chambers  or  cavities  are  seen  stored  up  five,  six  and  more 
honey-ants  serving  as  a  larder  for  the  others  that  are  not  hone3' 
producing,  the  latter  performing  the  other  household  duties ;  they 
are  very  small  and  of  a  yellow  color. 

The  opinion  that  the  honey  is  discharged  into  receptacles  is 
entirely  erroneous  ;  tlie  only  recei)tacle  is  their  own  abdomen  swol- 
len up  to  the  size  of  a  pea,  clear,  transparent ;  the  intestines  even 
being  recognized  as  a  narrow  canal  winding  through  the  rounded 
and  pulfed-up  abilomen.  The  strain  on  the  membrane  is  such  as 
almost  to  cause  it  to  burst.  Many  do  burst,  foi^on  digging  up  the 
habitation  very  carefully,  one  can  often  notice  specks  of  the  soil 
entirely  saturated  with  li{|ui(l  honey,  and  near  by  the  collapsed 
ant.  In  many  cases  the  rupture  produces  death,  and  the  non- 
producing  ants  are  seen  around  such  places  enjoying  the  sweet 
liquor. 

The  honey  has  an  agreeable  taste,  slightly  acid  in  summer  from 
a  trace  of  formic  acid,  ])ut  perfectly  neutral  in  autumn  and  winter; 
it  contains  a  little  more  water  than  the  honey  of  bees,  and  has  there- 
fore somewhat  greater  limpidity.  The  Mexicans  press  the  ani- 
mals, and  use  the  gathered  honey  at  their  meals ;  others  prepare 
by  fermentation  an  alcoholic  liquor  from  it. 

It  would  be  worth  while  for  beekeepers  to  try  to  introduce  them 
into  some  kind  of  bee-hive  fitted  with  a  suitable  dry  soil  and  the 
proper  food  at  hand  for  them. 

The  average  weight  of  a  non-producing  ant  is  two  milligrammes, 
that  of  a  full  honey-ant  two  hundred  and  forty  milligrannnes,  a  con- 
trast simply  immense.  —  Dr.  Oscar  Loeav,  Chemist  and  Mineral' 
ojist  to  Lt.  Wheeler's  Exploring  Expedition. 

Spizella  Breweri  (  ?)  i\  Massachusetts. — M.  W.  Stone  brought 
me  a  <J  sparrow  shot  December  15,  1873,  in  AVatertown,  Mass. 
It  was  in  company  with  S.  monticola.     I  could  not  identify  it  with 
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the  aid  of  any  of  the  books  I  had  at  hand,  and  so  sent  it  to  II.  W. 
Henshaw,  who  kindly  compared  it  with  the  series  of  iS.  Breweri 
he  took  in  Arizona,  now  in  the  iSmithsoniun.  lie  replies  in  sub- 
stance as  follows: — ''Though  hardly  typical  Breweriit  is  strik- 
ingly that  species — at  any  rate  can  be  iden tilled  with  no  other. 
The  peculiarities  may  result  from  a  moditication  by  climatic 
influences,  or  may  be  merely  individual  abnormality.  The  whole 
upper  parts,  but  particularly  the  crown,  are  almost  exactly  as  in 
Breweri  proper  (no  trace  of  chestnut  on  crown)  ;  the  same  is  the 
case  regarding  relative  lengths  of  wing  and  tail,  the  latter  being 
longer  than  the  former  in  Bretveri  (wiug  2*40,  tail  20U  in  Breweri) 
wing  '2'b2^  tail  2*G;5  in  this  specimen.  In  a!>'.  sucialis  these  pro- 
portions are  reversed.  The  bill  is  strikingly  diminutive,  smaller 
than  in  any  K<pizeUa  1  ever  saw.  The  bill  and  feet  are  darker  than 
in  Breweri,  while  a  strong  ashy  suUusion  of  the  under  parts,  which 
also  to  less  degree  tiuges  the  whole  plumage,  are  points  of  dissimi- 
larity from  the  characteristic  llaxen  or  gray-colored  shades  of 
Breweri,  and  an  approach  to  sucialis"  —  William  Buewsteu, 
Cambridye,  Muss. 

[Note.  —  Dr.  Coues,  on  reading  the  above,  says  that  he  care- 
fully examined  the  specimen  whilu  it  was  in  Mr.  lienshaw's  hands, 
and  agrees  that  it  cannot  be  distinguished  specilicaily  Irom  Brew- 
eri, though  it  has  some  points  about  it  indicating  sucialis,  sug- 
gesting a  possible  hybrid  of  the  two. — Ens.J 

The  Chimney  JSwiii ;  Change  in  Place  of  MestinCi.  —  I  see 
by  the  ^'ATUiiALisr  of  December,  1675,  that  Mr.  J.  11.  JSears,  of 
Beverly,  Mass.,  has  noticed  Chastura  pelasijia  to  forsake  the  old 
chimney  and  build  its  nest  in  a  bain  in  company  with  the  barn 
swallows  (Jlirundu  hurreuruiu),  A  similar  instance  came  under 
my  observation  a  few  years  ago.  A  pair  of  chimney  swilts  se- 
lected the  end  of  a  barn  inside,  and  there,  about  three  feet  below 
the  vertex  of  the  roof,  built  and  reared  their  young  for  several 
years.  This  was  in  Lewis  Co.,  N.  Y.  As  this  country  became 
settled,  these  birds  deserted  the  hollow  trees  of  the  forest  and 
took  up  their  abode  in  our  chimneys.  But  here  they  hnd,  alter 
sad  years  of  experience,  that  during  every  heavy  rain  (unless  the 
mouth  of  the  chimney  is  very  small)  numbers  of  their  nests  are 
washed  away.  And  now  we  see  that  some  of  them,  at  least,  have 
come  to  the  wise  conclusion  that  they  are  ''never  too  old  to  learn" 
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and  have  acted  accordingly.  Is  not  this  a  good  example  of  the 
influence  of  civilization  and  domestication  upon  the  hubita  uf 
birds,  and  can  it  all  be  attributed  to  instinct  ? — C.  IIaut  Meubiam. 

TuE  ^Iykiopod  Ceumatia  PoisoNoi's.  —  Dixy  before  yestonlay, 
a  lady  in  this  house  stepped  on  a  Cermatia  fitrcopa  when  she  was 
barefoot.  It  Was  evening  and  dark.  She  thought  at  Hrst  tliat  she 
ha<l  trodden  on  a  carpet  tack,  but  it  seemed  quite  dilferent  sood, 
more  like  the  eflects  of  a  coal  of  fire. 

She  lighted  the  gas,  and  saw  the  large  Cermatia  which  bit  hor. 
It  was  wounded  by  her  tread  and  had  its  revenge.  It  bit  just  be- 
tween the  toes  and  her  foot  swelled  a  good  deal,  and  pained  her 
so  much  that  she  consulted  me.  lint  it  yielded  to  an  application 
of  ammouia  and  camphor. 

The  swelling  and  pain  continued  about  thirty-six  hours,  keeping 
her  awake  most  of  one  night.  —  Josfaii  Cl'utis,  M.  1).,  Wash" 
iufjton,  D,  C. 

Blind  Crustacea. —  A  new  and  interesting  genus  of  Dccapocl 
Crustacea  has  been  described  l)y  Mr.  AVood-Mason  (in  the  Pro- 
ceedings of  the  Asiatic  Sociot}'  of  Bengal,  August,  1S72)  which 
was  dredged  in  deep  water  oil  the  eastern  coast  of  the  Andaman 
Islands,  and  which  is  closely  allied  to  the  northern  European 
Nephrops  Xorceyicus^  but,  like  Cahcaris  Mac  Andrea;  of  Bell,  is 
destitute  of  the  organs  of  vision. —  l*rof.  Westwoud's  Address 
before  the  Entoiiwlhfjical  Society  of  London, 

Birds  and  Caterimllaks.  —  In  the  very  timely  article  from  l>r, 
Packard  in  the  May  Naturalist,  Mr.  C.  J.  Maynard  is  rei)orto<l 
as  stating,  that  no  bird  but  the  Baltimore  oriole  will  feed  on  the 
tent  caterpillar.  Last  sea«ton  I  noticed  that  the  black-billed 
cuckoo  fairly  exterminated  this  pest  in  an  orchard  near  the  college, 
though  the  tents  existed  in  great  numbers.  Both  the  robin  and 
blue-jay  will  eat  the  larva^.  of  the  Dryocampa  aoaataria^  and  in 
eating  them  have  done  great  service  to  our  stale.  —  A.  J.  Cook, 
Agrictdtural  Collefje,  Lansing,  Mich, 

A  sinistral  IIklix  al»olabris. —  AVhile  collecting  land  shells 
with  ^Ir.  Anson  Allen  of  Orono,  Maine,  we  found  a  sinistral  shell 
of  the  Helix  allolahria  with  the  animal  still  alive  in  it,  but  as  the 
lip  had  not  been  turned,  Mr.  Allen  t^ok  it  home  and  kept  it  till 
the  lip  was  fully  turned. —  C.  II.  Fkrxald. 
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m  Isf^Eirrn  rx  C<iLLr:r  iioxs. —  I  have  devised 
a  method  for  preserving  insects  without  Uic  trmiblo  of  eumplior, 
^o  Psocns,  nor  Cheyletus  eniditnjt^  nor  other  pest  dares  enter  n 
box  after  1  have  treated  it.  Havin^!:  a  clean-papered  box  I  wash 
it  with  common  carbolic  aeid  (dieinlectirig  solutlou)  with  two-thini!i 
water.  It  dries  without  any  stain,  and  I  find,  alter  many  montiia* 
trial,  a  perfect  result.  8heet«  of  canl  thus  medicated  give  me  all 
the  gmall,  soft  Mcmiptera,  etc.,  with  antennee,  etc.,  not  oaten  by 
Pftocns,  as  was  formerly  the  case. — T*  A.  MAiiSiiALLt  m  Kntomol- 
ogiit('»  Monthly  Miujuzlne. 
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Deep  Sea  Exploratioks  (Ropoit  Brit,  Assoc,  in  Atheu^um  for 
Sept.  27). — The  largest  audience  of  the  week  wns  gathered  to- 
gether on  Tuesday  nioruing  (the  tinal  yitting),  to  hear  Comman- 
der J,  E.  Davis  diaeonrse  "On  the  recent  Achievements  of  the 
Cliallentifer  Deep-sea  Expedition,"  Capt.  Davis  confined  himself 
to  the  proceedings  of  the  Challenger  Expedition  north  of  the 
cqitator,  which  formed  a  natural  section  of  the  voyage.  The 
npcrations  with  which  he  ehielly  dealt  were  the  deep-sea  soundings 
viewed  in  their  relations  to  physical  geography  rather  than  to  zo- 
ology, which,  as  is  well  known,  occupies  a  large  portion  of  the  at- 
tention of  the  scientilic  staff  of  the  Expedition.  He  described 
an<l  cxhihited  to  the  meeting  the  vanous  mechanical  contrivancea 
adopted  to  sound  the  greatest  deptlis  with  accuracy^  ascertain  the 
temperatures,  and  iiring  tip  mineral  and  zoological  specimens  from 
the  bottom.  In  the  course  of  the  voyage  outward  fi'om  the  Thames 
to  Gihraltar^  and  thei»ce  to  Madeira  and  the  Canaries,  the  first  in- 
teresting set  of  sountlings  were  taken  oil'  the  entrance  to  the  Straita 
of  Gibraltar,  TJie  soundings  over  a  large  area  in  this  section  are 
as  follows;  just  beyond  the  meridian  of  Cujie  St,  Vincent,  due 
west  of  the  straits,  2,5U0,  2 J  3^5,  and  2,250  fathomn;  and,  again, 
between  Madeira  and  the  Canaries  2fih%  2,400,  2,200,  and  1,075 
fathoms;  Itut  westward  ,and  horthward,  outside  tfiis  area,  the 
depths  diminish  to  l,r)25,  1,400,  l,r)5Q,  nud  l,OoO  fathoms.  These 
resoltfi  seem  to  indicate  the  existence  of  another  deep  basin  ou(- 
alde  the  Mediterranean,  circumscribed  l>y  a  ridge  similar  to  the 
twudee[}  !»a:»ius  within  that  sea.  Great  dejiths  were  fouml  close 
op  to  th«  islands  of  the  Madeira  and  Canaries  group,  but  a  much 
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more  abnj()t  elevation  from  the8ea-l>eil  was  preneiitiptl  in  Bennuda. 
The  dee()esi  sounding  yet  niaile  in  the  oceim  was  at  a  t>oiiit  eii^tj* 
miles  distaot  from  these  islands,  whore  a  depth  of  3,*"^^  him 

was  found*  Five  miles  of  rope  was  run  out  with  the  sui.  ,.,^  :i[i* 
paratus,  taking  one  hour  and  twelve  minutes  in  Its  course,  Tt» 
other  soundings  taken  around  Bermuda  prove  it  to  he  a  peakr 
formed  hy  coral  animals,  rising  abrnpllj  from  tlie  ahy»mal  cleptli 
of  1^500  to  1,H20  fathoms — comparahle,  as  Dr.  Carpimterob»en^ifd^ 
to  the  Matterhorn.     Between  the  West  Indies  (St.  Th  nd 

the  Canaries,  nearly  in  the  middle  of  the  Atlantic,  shalh  .v  ^  tlm 

were  found,  showing  that  a  submarine  ridge  here  exiBto.  Tbis 
depths  over  the  ridge  are  1,900  and  1,950  fathoms,  whil^rt  otieltbor 
side  of  it  a  broad  basin  extends,  deepening  to  2,650  fathom«  f»  Um 
western  basin,  and  3,150  fathoms  in  the  eastern.  In  crossing  from 
Bermuda  to  the  latitude  of  New  York,  especial  attention  waj  dU 
rected  to  the  Uulf-Stream,  both  as  to  the  depth  and  temperalure 
of  the  current.  A  sounding  of  2,425  fathoms  was  obtained  Jtisi 
within  the  southern  edge  of  the  famous  stream.  From  serial  lem- 
peratureg  taken  at  various  depths  in  the  stream,  it  was  found  that 
in  this  part  of  its  course  the  warm  water  does  not  extend  beyond 
100  fathoms  in  depth.  It  was  found  to  be  57  miles  broad*  rapid 
only  along  the  western  edge,  where  there  was  a  belt  of  water  15 
miles  wide,  running  3^  to  4  miles  an  hour,  and  3""  Fahr.  higher  in 
temperature  than  the  other  parts  of  the  stream* — American  Joumul 
of  Sdeme, 

ANTHROPOLOQY. 

A  Hdman  Skeleton  from  the   Diluviuk. — M,  Rlvifr^  who 

discovered  tlie  famous  human  skeleton  at  Mentone  in  1872  lias 
recently  (March,  1873)  exhumed  another  in  the  cavern  of  Baotmi 
Boussce  at  Venti  Ntglia  near  Mentone  iu  the  South  of  France. 
The  cavern  is  twenty-seven  or  twenty-eight  metres  al>ovc  tb^  level 
of  the  sea  and  about  twelve  metres  deep.  The  ground  is  coiervci 
by  a  layer  of  red  conglomerate  about  a  raeti'e  in  thickneaa. 
Beneath  this  layer  are  large  blocks  of  stone  which  appcar«»d  to  bt 
piled  u{)  about  the  entrance  and  among  ttiese  blo<;ks  were  foitnd 
the  tir^t  traces  of  a  human  dwelling,  Round  about  were  seattensd 
bones  of  the  genera  Cervu^  and  Capra  mixed  with  sheila  of  PaJella 
and  Myti1u>>  and  a  few  stone  and  bone  implementa.  At  a  dcpib 
of  three  and  three-fouilhs  metres  below  this  u[)pcr  habitation  waa 


mcitoscopifr 

wmtid  a  gecoucl  witli  mimerons  animul  remains,  the  ftge  of  which 
did  not  admit  of  a  doubt,  und  among  them  u  human  skelotoii, 
The  most  imt>ortant  among  the  animal  remains  were  bones  of  the 
hyi^ina,  horse,  marmot,  Vrsusapek^uft^  Bos pmnifjrnins  txn^  various 
species  of  deer,  i>ut  none  of  the  reindeer;  also  numerous  remains 
of  birds,  and  of  land  au<l  marine  molliisks*  The  weapons  and  in- 
struments were  made  partly  of  bone,  partly  of  stoue,  and  belong 
in  uo  ease  to  the  period  of  polished  stone  implements,  but  to  the 
oldest  stone  age;  some  of  the  smaller  instruments  were  made  of 
quartzite  or  felsitc.  The  human  skeleton  w^as  not  in  so  good  a 
Slate  of  preservation  as  the  other  previously  discovered ;  it  lay 
extended  on  its  back  near  tlie  entrance  to  the  cavern,  the  ground 
round  it  being  covered  with  a  stratified  deposit  of  ashes,  charcoal, 
ft-agments  of  bone,  teeth  of  animals,  mussel  shells  and  stone  im- 
plements. The  height  of  the  skeleton  must  have  been,  when  per- 
fect, as  much  as  two  metres  or  a  little  over,  u  e.  about  six  feet,  six 
inches,  M.  Uivn^jre  refers  without  hesitation  both  the  skeletons 
found  near  Meutone  to  the  older  stone  age,  alxuit  the  end  of  the 
t*poch  of  the  cave-bear  and   RhlnoceruB  twhorhinus. — ^A.  W,  B. 

MICROSCOPY. 

Aaa^KorKG  Diatomack-k. — The  convenience  of  ha\ing  diatom- 
aceie  arranged  for  observation  is  appreciated  by  all  who  make  a 
study  of  this  attractive  branch  of  microscopic  research. 

The  Urst  requisite  is  a  mechanical  finger  which  may  be  had 
very  cheaply  after  the  following  pattern : — A  plate  A  {Fig.  79) 
is  attached  to  the  body  of  the  microscope  by  the  ol>jective  of  from 
1  inch  to  J  inch.  To  this  plate  is  attached  the  part  B  perpen- 
dicular to  A;  this  has  the  projections  h  and  b*  through  which 
works  the  sliding  shaft  C,  the  lower  part  of  which  is  square  lltting 
a<:curateiy  in  the  projection  b.  The  shaft,  the  upper  part  of  which 
i»  furnished  with  a  screw-thready  is  raised  by  turning  the  milled 
head  22,  the  spiral  spring  F  moving  it  downwariK  The  arms  D 
are  attached  to  the  shaft  and  to  tiiese  the  needle  holder  f/  in  which 
the  needle  is  placed  at  an  angle  of  about  45**,  This  finger  can  be 
naed  w*ith  nicety  with  a  little  practice,  and  can  be  made  by  any 
one  that  has  a  little  mechanical  ability,  1  have  made  one  that  did 
not  cost  over  25  cents  for  the  materials. 

The  other  requirement  is  a  stage  plate  to  carry  the  thin  glass 
cover.    It  should  be  about  l^X^i  inches,  upon  which  is  made  to 
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revolve  a  turntable  represented  by  Fig.  80.    A  is  t)ic  plate.  B  the 
turntable,  the  use  of  which  in  locating  the  object  is  apparent,  C 


Fig.  79. 


B  -* 


an  aperture  about  I  inch  in  diameter  for  the  transmission  of  light 
to  the  cover  on  wliich  the  arrangement  is  being  made. 

The  cover  should  be  coated  by  a  ver}'^  thin  film  of  the  purest 
gelatine  dissolved  in  distilled  water. 

The  process  is  now  easily  consummated.     The  cleaned  diatoms 

Fig.  80. 


being  evenly  spread  upon  a  glass  slip  and  the  slip  placed  upon 
the  stage,  select  the  specimen  desired,  let  the  sliding  shaft  down 
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by  turning  the  raiUed  screw  tiirthe  point  of  the  neodle  (which 
should  be  very  fine^  or  u  bristle  raay  be  used  if  preferred)  touches 
the  object,  give  it  a  few  backward  turns  to  lift  it  clear^  then  more 
rapidly  by  means  of  the  coarse  arljustinent  of  the  microscojji 
substitute  the  stage  plate  with  the  cover  attached  to  it  by  some 
kiuil  of  cement  and  carry  the  plate,  by  mean/ of  stage  movement, 
so  that  the  object  may  be  let  down  in  the  required  position  on 
the  glass  cover.  Another  may  then  be  placed  beside  it,  etc. 
Ailer  completing  the  arrangement,  Tnoisten  the  glue  by  breatbing 
opon  it  or  holding  in  the  vapor  of  distilled  water,  though  the 
latter  is  liable  to  wash  the  objects  out  of  place  unless  dextrous ly 
managetL  They  are  then  secure  and  will  sometimes  bear  rough 
usage  in  mounting  without  becoming  displaced.  Occasionally 
there  will  be  a  specimen  that  will  adhere  to  the  needle  so  persis- 
tently that  we  are  liable  to  consider  patience  no  longer  a  virtue. 
In  such  eases  try  another  specimen,  as  different  diatoms  of  the 
same  species  vary  greatly  in  grade  of  difllcnlty.  My  experience 
is  that  discoid  forms  are  most  easily  arranged  and  the  light  Navi- 
culffi  the  most  dilllcult.  Sometimes  air  prevents  the  balsam  from 
entering  the  frnstule,  which  may  be  avoided  by  separating  the 
valves  of  such  as  will  admit  of  it,  when  time  is  of  no  consideration. 
Thus  any  one  of  the  requisite  mechanical  tastes  can  have  slides 
of  diatomaccie  arranged  iu  squares  or  otherwise  to  suit  the  fancy, 
and  a  large  number  of  specimens  be  examined  without  change  of 
slides.  Tlic  finest  specimens  may  be  thus  secured,  from  impure 
gatherings,  and  reference  made  to  any  particular  specimen  without 
the  use  of  the  '*  finder." — W.  W.  Rlnicr,  Greene^  Iowa, 


HiSTOLOOT,  —  Dr.  James  Tyson's  magazine  article,  narrating  his 
experience  in  the  lalK>ratories  of  Dr.  Klein  of  London  and  of  Prof. 
Strieker  of  Vienna,  lias  been  raised  to  a  little  book  and  published 
by  Lippincott  as  an  Introduction  to  Practical  Histology.  The 
additions  to  the  original  article  are  not  extensive,  but  are  designed 
Ui  make  it  more  comprehensive  and  more  available  as  a  hand-book 
for  actual  beginners  in  histologj%  While  almost  every  microscop- 
ical treatise  is  fidl  of  mounted  objects  and  mounting  objects,  it  is 
refVeshing  to  find  even  a  small  work  which  says  hardly  a  word 
about  either,  but  devotes  itself  entirely  to  microscopical  study* 
Like  most  histologi&ts,  the  author  values  highly  the  vertical  use 
of  the  microscope,  and  says  little  of  the  binocular  instrument. 
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lie  believes  tbe  **  vegetable  spores"  of  Salisbtirv  and  ihc'  **eli»- 

mentary  corpuscles**  of  Zinnnemmun  are  fragments  of  the  I---- 
Colorless  blood  c«>rpuscles.  Fur  embed  J  big  tissues  fireparat 
cutting  sections  of  them,  be  pins  tliem  into  the  cenU-e  of  litUo 
boxes .extetuporizcd  out  of  white  paper,  and  pours  the  rneltetl  ein- 
bedding  material  arolind  them  ;  seeming  to  prefer  for  this  purpose 
the  medium  suggeAted  by  Dr.  J.  G.  Hunt,  which  const**!^  of 
common  transparent  soap  cut  into  small  pieces  and  melted  in  a 
water-bath  with  the  aid  of  alcohol,  Ibis  being  a  cleanly  and  triun»* 
parent  material  which  can  be  kept  in  a  bottle  and  east 
(by  placing  the  bottle  in  warm  water)  and  poured  out  ' 
essary.  The  only  serious  mistake  in  the  book  is  the  meastireinitnl 
of  the  image,  in  estimating  magnifying  power,  at  the  diMtauiTQ  of 
the  stage  instead  of  at  ten  inches ;  an  erroneous  procedure  repe&t* 
ediy  pointed  out  by  us  iu  other  cases,  and  in  this  case  bi^uiilUUy 
illagtrat>ed  by  the  direction  on  the  same  page  to  measure  it,  whiin 
using  the  camera  Uicida,  at  the  distance  of  ten  inches,  wUicb  of 
course  would  give  the  same  results  in  exactly  those  Instramcnu 
whose  stage  happened  to  be  ten  inches  from  the  observer's  eye. 
On  the  whole,  beginners  in  histology  shouhl  thank  Dr.  Tywoa  for 
a  neat,  handy,  and  timely  work  whose  usefulness  is  far  in  advance 
of  its  size. 


MoRPuoLOGT   OF   THE   Saprolcgnifii, —  Tliis  (loublful    fainil  ^ 
that  seems  now  finally  deposited  in  the  alga^,  has  now  considerable, 
economic  interest  from  the  destructive  effects  prodaeed  upon  flsh 
I  eggs  in  the  hatching  trays,  supposeil  to  be  caused  b}^  A'-'' 
ZU/era.     The  following  summary  is  translated  from  advuii 
of  "Contributions  to  the  morphology  and  systematic  relation*  €>r 
the  Saprolegniei  ;*'  by  N.  Pringshcim.    (Jahrbnch  fur  wisscnschailU 
licher  Botanik,  ix,  Bd.  2tr,  Hetl/) 

The  results  of  my  investigations  on  the  Saprolegniei  may  be 
condensed  as  follows : 

I-  In  all  the  Saprolegniei  the  male  organs  of  generation  de- 
velop from  the  %vell  known  antheridia,  that  fire  formed  noar,  or 
grow  toward  the  oogonia. 

^*  Those  in  which  antheridia  or  their  equivalents  are  wanting, 
are  not,  as  has  been  supposed,  distinct  species,  with  moitiHed  or- 
gans, but  partbenogenetic  forms^  whose  sporangia  Hpen  and  biMl 
without  fertilization. 
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S,   In  the  Saprolegniei  there  is  but  one  kind  of  sporangia ; 

^'   -e  which  develop  pnrtheno^enelically,  and  those  which  are  fer- 

d  tae  identical,  and  show  uo  diUerenee  originally.     The  un- 

ftfrtilizeil  zoospores  grow  sooner   and   more  readily  thun  tho8e 

wbicti  are  lertilizaL 

4.  Several  peculiarities  in  the  formation  of  zoospores,  which 
have  lieen  considered  sufficient  specific  distinctions,  are  not  import- 
ant as  such,  but  arc  merely  evidences  of  a  greater  or  les**  tendency 
U>  dimorphism,  representing  various  stages  of  development  in  tLr 
zoospores. 

5.  Also  various  sexual  forms  of  growth  may  appear  in  the 
same  species,  which  are  not  reliable  as  specific  distinctions* — 
W.  IL  S, 

Section  CrrrERs.  — At  the  Queckett  Club,  Mr.  T.  C.  White  a! 
Inded  to  the  impracticable  expensiveness  of  many  excellent  sei - 
lion  cotters^  and  stated  that  he  had  nsed  with  great  snecesft  a 
eontrivance.  whicli  con-iiste4  of  a  brass  tube  fastened  at  Hl  ^  "  * 

with  a  brass  plutt?,  ui>i»u  which  a  glass  plate  with  a  con*    .  g 

apcrtiare  was  cemented  for  a  cutting  surface.  The  substanee  la 
be  cut  was  embedded  in  an  inner  tube  which  was  simply  pressed 
np  by  the  finger  when  required, 

Mr.  Walter  ^Vhite  read  a  paper  on  the  '♦  Science-Gossip"  section 
cutter  in  which  the  plug  holding  the  object  is  raised  by  slight  blows 
opon  a  wedge,  instead  of  by  a  screw. 

The  President,  Dr.  R.  Braithwaite^  said  that  he  did  not  pos^s 
A  section  machine,  bnt  was  accustomed  to  cut  sections  of  sphag- 
num anrl  other  leaves  by  inserting  them  in  a  slip  of  aofl  corlc  and 
cutting  them  by  hand. 

LECTrRE-tLLrsTRATlOKS  OF  MlCBOSCOFtC  OBJKCTa. ReV,  W*  1! 

Dallinger  has  communicau^l  to  the  Hoyal  Mieroseopieal  Society 
an  inTjtrovetl  method  of  preparing  transparencies  for  u.^  with  the 
lime*Iight  and   lantern*     He  finals  largr  tlrawing?  onsatisf-i 
for  a  large  audience,  as  well  as  incomplete  in  detaitt  nnJcs.^  ,  ; 
pared  with  great  labor  and  skill,  and  the  osoal  traiispareBdea  for 
^e,  whether  pbotograpbe<l  r>r  paintr  '  lo  nodi  time 

r  to  be  always  aTailftble.     To  obvia  ;    diOciilliea,  he 

draws  the  mifniflod  tnuigt  on  a  surface  of  ftnelj  ground  ghaB  of 
the  size  of  a  ntagie^buicern  altde.  Hie  drawini^  b  Mm  etaOf  done 
a5  npon  aurd*  ttstng  a  black  UanA  peneil.  and  tlie  camefA  lodde  If 
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necessary ,  Colors  may  ^^  addtuK  if  desired,  by  n  «ab!c-Hair  j 
The  surface  ie^tbeu  protected,  aud  the  drawing  instautly  chiiiig*?d 
into  a  transparenoy,  hy  Howhig  thtu  ImlBam  over  It  and  allowtjig 
it  t^i  dry  as  a  ttiin  fitin  over  the  surfnci^.  In  i\w  Kattie  iiuuifier 
illustrulions  of  suhiiH't?*  not  mieroHcopicul  may  In*  <nijdlv  and 
r&pklly  prepared. 

PoDURA  Scales. —  A  hajvpy  accident  has  furnished  Mr,  F.  H* 
Wenluim  a  supply  of  spedmena  that  seem  to  coiifirni  i*  '  rj 
he  60  strongly  defends  of  the  reality  of  the  spinrs  on  ?»l 

disputed  of  ^Hests/*  A  favorite  specimen  which  contatoctfl  ft 
detached  8pine  having  been  destroyed,  and  an  effort  to  r^ioove 
uninjured  ihc  large  scales  which  adhered  to  the  broken  cover*gtftift 
having  failed,  he  scraped  off  the  scales  at  rajuloni  with  ft  fthftrp 
knife  edge  aud  mounted  the  fragments,  and  was  pleased  t*>  find 
many  of  the  fragments  cut  obli*|uely  in  such  uianner  a^^  to  leaVQ 
the  spines  ( ! )  cut  at  a  dilfereut  plane  and  manifestly  projecting 
beyond  the  other  portions.  Mr.  Wenham's  druwiugti  certainly. 
seem  to  confirm  his  desert ptious,  and  photographs  of  the  amnie 
appearances  are  promised. 

LEKGTriENfiD  Immcusion  TtiBE. —  Mr.  E,  Richards,  of  Uie  Bojrftl 
Microscopicui  Society,  renders  the  familiar  immersion  arratige* 
ment  availalilc  in  deep  water,  eight  to  ten  inche^j,  hy  8<'rewiDg  in 
an  adapter  between  the  objective  and  the  nose  piece  of  the  micro- 
scope. This  carries  the  olljective  with  its  immersion  rnr*  .l.»vrn 
through  the  stage  and  into  a  tank  of  water  beneath  it. 

Automatic  TfRN-TABLE. — Dr.  F.  B*  Kimball  prefers  1Mb 
arrangement  to  the  usual  met  hot!  of  turning  by  hand.  Hi?  uses 
the  works  of  a  common  clock,  putting  a  pin  through  the  shan  nf 
the  table  and  cutting  a  slot  in  the  hand  arbor  of  the  clock 
and  then  mounting  the  turn4abte  so  that  the  pin  will  catdi  ta  lUc 
slot  and  the  two  move  together. 

OiuoiN  or  Bux>D  CoRPuscLRs.  — Dr.  H.  D.  Schmidt,  of  New 
Orleans,  has  commanicaied  an  elaborate  study  of  this  subject  to 
the  lloyal  Microscopical  Society.  Jf  is  studies  were  elitoHy  «lirt*«tacl 
to  human  embryos  of  mx  weeks  old,  an<l  upward,  lie  i^  ©ofi- 
vinced  that  the  naolaus  only,  of  the  colorless  blood-corpuscles,  is 
developed  into  the  red  corpuscle.  He  strongly  contlrms  the  prer- 
aient  opinion  tliut  the  spleen  and  lym[thalie  glands  are  the  piarmi^ 
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nent  blood-firrontive  organs*  He  looks  upon  the  bTon<T  corpuscle 
as  a  gluncl'CcU  destiucd  to  promote  within  itself  the  transformation, 
into  other  elements^  of  certain  tnaterials  tlerived  iVom  the  liquor 
sanguii^s*  and  when  matured  to  give  hack  directly  ''to  the  liquor 
sanguinis,  by  its  linal  dissolution,  its  secretion,  consisting  of  its 
own  body." 

SoBSTiTTTTB  FOB  THE  Cambra  LUcmA. — Mr.  W,  Kesteven,  Jr 

Bobslitutes  the  thinnest  possible  cover-glass  for  the  tint-glass  com- 
monly used  for  camera  lucid  a  purposes.  He  does  not  appear  to 
BUlfer  from  the  difficulty  of  too  great  transparency  which  has  de- 
terred others  from  its  use, 

IT  O  T  E  S  . 

Two  months  ago,  in  announcing  the  provision  made  by  the  Lcg- 
Idlature  of  Kentticky  for  a  geological  Burvey,  we  asked  whether 
the  time  were  not  coming  for  a  careftd  geological  ancl  zoological 
survey  of  Massachusetts,  Since  then,  active  measures  have  been 
taken  to  secure  this  result.  The  American  Academy  of  Arts  and 
Sciences  (the  oldest  and  highei^t  scientific  body  in  the  state)  has 
petitioned  the  Legislature,  and  a  raeraorial,  referred  at  first  to  the 
Committee  on  Education,  has  now  been  placed  in  the  hands  of  the 
Board  of  Edu<*ation  with  instructions  to  investigate  the  matter  and 
report  nt  the  a8scml>ling  of  the  next  legislature.  The  memorial 
of  the  Academy,  before  its  adoption,  was  thoroughly  considered 
by  a  special  committee,  consisting  of  the  President  (Hon.  Charles 
Francis  Atlams)  Professors  William  B.  Rogers  and  T.  Sterry 
Hunt,  and  Messrs.  George  B.  Emerson,  Alex.  Agassis,  S.  IL 
Scudfler  and  K,  II.  Dana,  Jr.,  so  that  we  can  have  no  doubt  of  a 
favorable  report  from  the  Board  of  Education. 

The  publications  of  such  a  survey,  says  the  Academy,  in  Its 
fnemorial,  should  embrace  a  detailed  topographical  map,  on  a  scale 
of  about  an  inch  to  a  mile,  maps  colored  to  show  the  distributioii 
of  rock-formations  and  economic  minerals,  with  charts  on  a  larger 
Bcale  of  [uirtictiJar  localities,  having  special  interest  or  importance  * 
sections  and  explanatory  text  to  accompany  these  maps,  embra 
IDg  descriptionH  and  analyses  of  the  rtx'ks  and  ores  and  of  the 
waters,  and  investigations  into  the  strength  and  durability  of  otir 
Iniilding-stones ;  full  descriptions  and  truthful  illustrations  of  tf 
animals  and  plimts,  including  their  natural  history,  transforma- 
tions and  relations  to  man  and  his  requirements* 
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The  momorial  go^s  on  to  show  that  in  carry in^ouTTIiiliimriy 
thii  iSttttt*  coulti  tttkt!  advantage  of  tht^  proviniou  made  b}'  Congress, 
by  which  uny  State  undertaking  &  topogra|)bit*t&l  burvey  of  \%b  ter- 
iritory  is  empowereci  to  eall  iqion  I  ho  UtiittHl  States  Coa^it  Suritfv  Ui 
rmake  the  preliminary  triangulatiouSi  so  that  the  Stat<?  i*  tki  m%v4i 
relieved  of  a  very  important  part  of  the  work  to  be  cloiio» 
making  these  triunguhitiona,  the  Coast  Survey  utilizes  the  expo^ 
rience  of  local  proressors  and  their  students ;  ancl  in  Uie  nf\m^ 
way,  it  would  be  entirely  feasible,  in  foHowing  the  trigon 
rieal  with  the  topographical  survey,  to  employ  Uie  ser^M^^, 
in  different  parts  of  the  State,  of  the  same  persons.  The  «irripj* 
would  thus  become  at  once  a  most  valuable  auxiliary  to  sctea* 
tific  education,  by  giving  the  younger  men  in  our  schools  iif 
science  and  technology  an  opportunity  to  put  Hieir  studle»  to 
practical  use. 

The  Academy  places  in  a  conspicnous  light  the  cdacationnl  ad* 
vantages  which  would  accrue  from  such  an  undertaking  and  urge? 
that  the  reports  under  the  propose<l  survey  should,  an  far  aa  pos- 
sible, be  prepared  with  special  reference  to  an  iutelllgent  n^e  by 
the  people;  and  that,  instead  of  being  distributed  gnituitcm!»ly, 
they  should  be  sold  through  the  ordinary  agencies  at  a  slight  mtU 
Vance  upon  the  cost,  so  as  to  enable  the  State  to  pay  the  authors 
from  the  proceeds  of  the  sales,  and  to  recover  the  greater  part  of 
its  original  outlaj-,  w^ithout  placing  the  books  beyond  thr 
persons  of  moderate  means.  Such  a  mode  of  publicah 
anquestionalily  be  the  most  economical  for  the  State,  and  the  mo»t 
certain  to  bring  the  books  diveetty  and  naturall}^  into  the  hands  of 
those  who  would  value  and  use  them. 

These  suggestions  are  timely  and  imimrlant,  and  if  faithfblly 
followed,  would  reduce  by  one-half  the  ordinary  expenses  of  — '* 
a  survey.  One  or  two  further  suggestions,  however,  arc  nv^ 
that  the  Legislature  sliould  at  the  start  ensure  the  continuance  of 
the  survey  for  a  term  of  years,  ten  or  fifteen  at  least ;  and  that  tXw 
appointments  should  be  removed  from  the  domain  of  politics  or  of 
personal  preferment.  Why  should  not  the  Uinninaling  power  b© 
intrnsted  to  such  a  body  as  the  American  Academy?  This  mcii^ 
iiro  would  give  confidence  in  the  snccesa  of  the  survey. 

We  bespeak  from  our  Hassachusotts  readers  all  the  aid  they  cuin 
render  in  this  matter.  Jf  the  movement  fail  now,  it  may  be  3' cars 
before  we  can  hope  to  see  It  urged  again  with  the  least  cliancQ  of 


K0TK9. 

success,  Eclttcational  institutious  antl  as8o<'iattons  should  boar 
Ibeir  tei^timoiiy  to  its  importance,  mid  every  one  interesletl  iu  the 
cause  of  etUictitlon,  every  h>ver  of  nature  sbould  make  1 1  its  a  matter 
of  public  notoriety  find  [lublie  iuler€?dt,  and  obtain  for  it  the  hearty 
cooperation  of  members  of  the  coming  Legislature.  We  shall  re- 
vert again  to  this  topic  and  keep  our  readers  acquainted  with  an  \ 
new  development. 

NECESsrry  of  a  Common  Language  in  Natural  Science.  '*It 
nay  be  a^ked  why  I,  in  my  catalogue  of  aracbnologicul  literature, 
iave  not  included  any  other  wurks  than  those  written  in  Latin  or  in 
tht!  living  languages  of  Teutonic  or  Roman  origin.  The  reason  is, 
not  that  I  undervahae  what  may  have  Iwjen  written  in  other  lan- 
guages (which  I  am  very  far  from  doing),  but  simply  that  I  am 
unable  to  understand  even  the  titles  of  works  written  in,  for  ex 
ample,  Russian,  Polish,  Bohemian,  Finnish,  or  Mag>'ar ;  and  \h\\^ 
I  have  only  by  accident  conje  to  learn  that  a  couple  of  works  in 
the^c  languages  treat  on  arachnological  subjects. 

''It  may  in  general  betaken  for  granted  that  a  person  of  liberal 
education  has  some  acquaintance  with  Latin,  and  knows  at  least 
one  Teutonic  and  one  Romanic  language  ;  and  when  this  is  the 
case,  he  can,  without  any  great  waste  of  time,  learn  so  much  of 
the  others  as  to  be  able,  with  the  help  of  a  grammar  and  a  diction - 
aiy',  to  understand  the  purely  descriptive  works  within  his  own 
department  that  are  written  in  those  languages.  This  is  probably 
the  reaaoQ  w*hy,  iu  determining  questions  of  priority,  it  is  custom- 
ary^ to  attribute  as  much  importance  to  works  written  in,  for  in- 
stance, Portuguese'  or  Sweilish  as  to  those  written  in  any  of  the 
more  gcoerally  studied  languages.  But  it  is,  of  course,  impossible 
to  assign  the  same  weight  to  all  languages.  No  naturalist  can 
have  time  to  acquire  the  knowledge  of  all  the  European  languages 
which  have  already  a  scientific  literature  to  show ;  and  the  Ian- 
iiages  of  this  part  of  the  world  will  assuredly  not  long  continue 
keep  exclusive  possession  of  that  territory.  It  wouUi  seemt 
tljerefore,  to  be  absolutely  necessary,  even  for  the  ftiture,  in  the 
selection  of  the  works  of  which  a  zoologist  or  botanist  ought  to 
be  expected  to  possess  a  knowledge,  and  which,  in  the  dotermino* 
lion  of  questions  of  priority,  ought  to  be  taken  into  account,  to 
^nfine  one's  self  to  those  which  are  written  in  the  living  lan- 
ces of  Teutonic  or  Roman  origin  and  in  Latlo. 
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**Thc  want  of  a  common  ncionUixc  language  will  n-  'r 

become  grailiially  more  and  more  felt;  ami  an  a  rn    i  .  lO 

can  hardly  he  expected,  it  is  not  improbable  that  EnijtUh  mmy 
sometime  or  other  acqntro  that  rank^  not  onljr  hec'  n. 

guagc  is  far  more  widely  ditt\Hed  over  every  part  of  t  i 

any  other  calture-langiiage,  and  that  already  two  of  tlie  gt 
nations   publish  lu  it  the  results  of  their   scienlific    In'  ,L 

because  English,  on  account  of  its  simple  gramm^ir  arm  n- 

bining  In  nearly  the  same  degree  Teutonic  and  Homanic  eietncnU, 
ia  by  most  Europeans  more  easily  acquired  than  any  other  lan- 
guage."— Remark tf  on  Stfnonymes  of  European  Spident,  1H73>  |>* 
58JJ  (a  work  written  entirely  in  elegant  idiomatic  English),— By 
Prof,  T,  TnouELL,  of  IJpsala* — Annals  and  Mag*  Nat.   Uiftory, 

Wc  may  add  that  De  Candolle,  the  Swiss  botanist,  has  lately  a4- 
vocated  the  use  of  the  English  language  as  a  common  scientirti?  lan- 
guage, and  in  this  connection  we  quote  the  remarks  of  Mr*  G.  0» 
Sars^  the  well  known  zoologist  of  Norway,  in  the  introduetioti  to 
hia  elaborate  work  on  animal  life  at  great  dcptb^s  oflT  the  Norwe- 
gian coast, 

**That  I  have  chosen  a  foreign  language  instead  of  my  moth^ 

tongue,  aft  the  medium  of  this  communication,  la  a  circum*4tance 
which  I  think  does  not  call  for  any  justification  on  my  part.  Sci- 
encc  is  cosmopolitan,  and  therefore  requires  a  generally  intelligible 
language.  Our  language  has  not  reached  this  point  yet ;  and  lO 
facilitate  the  reading  of  this  little  work,  I  have  adopted  one  of  %Ut 

great  universal  languages.     I  have  preferred  the  English  '      - :^% 

as  well  because  it  ha^  most  afllnity  with  onr  own,  and  coi  I  v 

affords  greater  facility  for  rendering  the  Norwegian  » 

in  ackMowkdgmeut  of  the  great  progress  which  zor  e 

has  made  in  recent  times,  through  the  medium  of  thi:  IjigU^h  Uo- 

guagea/* 

The  present  indications  are  that  the  meeting  of  the  Ameri<;»ii 
Association  for  the  Advancement  of  Science,  at  Hartford,  in  AUr 
gust,  will  be  one  of  unusual  interest  ami  will  be  largely  '  *!* 

The  citizens  of  Hartford  have  commenced  the  work  of  n  _    tiN 

rangeraents  for  the  meeting  with  great  enthusiasm,  and  th<i  wttlU 
known  liberality  and  wealth  of  the  city  make  it  cerlain  that 
the  local  arrangements  will  be  made  as  perfect  as  possible,  A*f 
favorable  to  the  success  of  the  meeting  wo  notice  a  new  i 
in  the  local  sub-committees,  that  of  the  appointment  of  a  niuinn-r 
of  ladies  as  a  Committee  of  Roception*    The  circular  of  the  l*cr- 
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Usoelatiou  has  been  issued,  and  that  of 
#»jcftl  Committee  will  soon  follow.     When  the  latter  is  pub- 
lished we  shuU  give  a  summary  of  the  local  arrangements.     Tli> 
circular  of  the  Permanent  Secretary,  as  well  aa  the  necessary  blanks 
for  the  cnlry  of  papers  to  be  read  at  the  meeting,  and  for  applica- 
tion for  laember^hip,  can  be  obtained  by  addressing  him.     Then 
are  tmndreds  of  persons  in  the  country  who^  though  deeply  inter- 
ested in   its  object,   are    not   yet  members  of  the   Association. 
Many  won  hi  join  the  Association  and  aid  in  its  work  if  they  werr 
more  full^^  acquainted  with  its  rules  and  character,  and  such  \\\: 
recommend   to   apply   to  the   Permanent   Secretary  for  further 
information*     Among  the  business  matters  to  be  attended  to  at 
the  meeting,  will  be  the  acceptance  of  the  Act  of  Incorporation 
giving  a  legal  existence  U)  the  Association  ;  while  the  new  Consti- 
tation  proposed  at  Portland  will  be  acted  upon.     We  learn  that 
the  Portland  volume  of  Proceedings  is  nearly  printed,  and  that  it 
will  contiiin  many  of  the  most  important  papers  read  at  the  meet- 
•  rvj,     A  number  of  members  whose  papers  were  aeceptc<l  for  pub- 
lic it  ion  have  not  sent  in  their  manuscripts,  notwithstanding  the 
very  long  time  allowed  thera  to  do  so.     We  also  learn  that  the 
Cominittee  on  the  donation  by  Mrs,  Thompson  have  accepted  and 
conunenced  priming  a  monograph  on  '*  FossU  Butterfliest,"  by  Mr, 
Scuddcr.    This  work,  which  will  be  an  exhaustive  treatise  on  the 
subject,  fi\\\y  ilJu^^tratcd,  and  of  quarto  si^e,  will  form  the  first  of 
the  special  memoirs  of  the  Association,  and  in  every  way  will  bo 
worthy  of  the  liberal  patroness.    The  following  arc  the  ofBcers 
elected  for  the  Hartford  meeting  which  will  open  on  August  1 2th  : 
—  Prpfifdeyit,  Dr.  J.  L.  Le  Conte,  of  Philadelphia,  Pa. ;  Vka  Presi- 
dmty  Prof,  0,  S.  Lyma.n,  of  New  Haven,  Conn, ;  Ptrmanent  ^Vv 
Tttanj^  Mr.  F,  W,  PtrrxAM,  of  Salem,  Mass.;  General  Secretari/ 
Dr.  A.  C*  Hamlik,  of  Bangor,  Me.;  IWasureVj  Mr.  "William  ^ 
Vaux,  of  Philadcli)hia,  Pa.     Standing  Comtnillee^  ex  ojjleio^  Kx 
President,  Prof.  Joseph  Loveiuno,  of  Cambridge,  Mass, ;  Ex  Vice 
President,  Mr,  A*  H.  Wouttie!*,  of  Springflcld,  111.;  Ex  General 
Secretary,  Prof.    C.  A.  WiirrE,  of  Brunswick,  Me. ;   President, 
Vice  President,    Permanent   Secretary,  General   Secretary   and 
Treasurer  of  the  Hartford  meeting.   Ijocal  CommiUee : — Chairman 
lion.  H.  C,  Robinson;    Vice  Chairmen^  Prof,  John  BaocKLEsiiir 
J,  M.  Allkn,    Esq.;  Secretanf^   Rev.  W.  L.  Gaoe;    Trmmirei 
Geo.  p.  BtssELL,  Esq.,  and  one  hundred  and  one  other  citizens. 
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The  Kuekch  Assqciation  for  tlic  AfivancoineoL  of  Sdeii«».<» 
We  copy  the  following  from  an  ex tein!ed  notice  in  "Natum,'*  mm 
sliowiug  the  high  aiaud  IUl^  French  A^suciutiuu  hnn  Uiken,  nmt  tho 
cordial  support  it  has  received,  and  also  as  Ooutaiiitng  8ii«:g«9- 
tlotiB  that  the  Americnti  Assoc! alio!)  ttnght,  with  proper  ti]o#lifica* 
tioiis,  follow  to  great  advantage : — 

**Tbe  first  volume  of  the  yet  young  French  Soc-  J. 

ing«  does  it  iriHnite  creilit.     It  is  a  han<lsamc,  l»ciii  ^-^l 

voknne  of  l,*yM)  pugcs,  containiug  upwanls  of  f'  i,  ail* 

dresses  and  lectures  tni  a  wide  variety  of  subjects,  '  ]  niUi 

acieuce,  pure  or  applied.     The  vnlumc    is  also  wtdi    i  J, 

8OIU0  of  the  plates  appended  being  coloured*  a  featnrt-  ,.,  „  \\e 
tliiuk  the  Briti&h  Association  would  do  well  to  imitate  in  it#  ^i'ro- 
ceeding«** 

The  Freticb  Association,  as  our  readers  no  doubt  know,  made  m 
very  auspicious  start,  the  number  of  members  aruann tinker  *<*  some- 
where about  HdO.  There  are  two  cbisses  of  member% — ]«t, 
memhres  frmdahn rft,  who  subsscribe  one  or  mon-  sban'a  of  tlie  cap- 
ital of  the  Association,  a  share  amounting  to  500  francn  ;  iht^rtt 
are  about  2.50  members  of  this  cUiss,  some  of  whom   i  ^^- 

scribed   several   shureas,   among   the -latter   being  a  cui  iw 

number  of  mitwuy  and  other  public  companies;  2nd,  oniinaiy 
mt*m])ers,  paying  an  annual  subscription  of  20  francs,  or  a  IIA*^ 
8ubscri|>tion  of  :iOO  francs  ;  the  names  of  about  50  lifc-m* 

are  in  this  volume.     After  an  existence  of  scarcely  three  mu -■, 

the  Association  pos?tessed  a  capital  of  nearly  140,000  francs,  aoil 
an  annual  revenue  of  more  than  16,000  ft-anes. 

The  French  Association  is  njotlelled  pretty  closely  after  tlia 
older  British  one,  its  aim  being,  according  to  the  niles,  'to  firo- 
mote  I)}'  every  means  in  its  power  the  progress  and  diJUtisiou  aftlie 
sciences  from  the  double  point  of  view  of  the  perfectioi  re 

theory  and  of  the  development  of  their  practical  Mpj 
These  ends  it  proposes  to  accomplish  by  means  uf  tuct 
tnres,   publications,  and   donations  of  instruments  or  j 

persons  engaged  in  scientidc  researches.  It  appeals  f»ir  b 
all  those  *  who  believe  that  the  cultivation  of  science  is  ncc* 
to  the  greatness  and  the  pronperity  of  the  cuuutry/ 

The  Association  is  divideti  into  four  groups,  an<i  each  iri  -'» 
several    sections;    the  groups   are  —  K   The   Mathem; 
ences ;  2.  Physical  and  Ctu^micnl  Sciences ;  JJ,  Natural 
4.  Economic  Sciences.     The  French  Association  devotr 
tention  to  the  practical  application  of  scientific  prini  a 

does  the  Hritlsh  one ;  the  1st  group,  for  example,  incb 
tions  of  Navigation  and  of  Civil  jind  Alilitury  Kn_  i? 

3d  group  including  the  Medical  ScienccK,  ami  the  .4. 

ricultnre.** 
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lat^ily  been  orgaoiztMl  ni  luitoit,  .uiciiigan,  des- 
iguated  the  Detroit  ScieiitifK!  Aj^sociatiou,  u»d  having  fur  its  ob- 
feet  tlie  advancement  of  scientific  icnovvledge  in  all  its  branches. 
At  a  meeting  held  on  April  1C»,  1874,  the  regular  election  of  ofli* 
cers  for  the  eni^uing  term  took  place,,  with  the  following  result : 
Pre-gkletU^  Dr.  Geo.  P.  Antkewsj  lat  Vice  PftsidetU^  E.  C. 
Skinner ;  2d  Vice  Presidfitit,  Prof,  J.  M.  B.  8iU ;  Cor.  Sticrtttaryy 
Dr,  A.  B.  Lyons ;  Eecorder  and  Cabinet  Keeper^  E.  Wolfenden  ; 
Treasurer^  C,  C.  Ciidman ;  Librarian^  J.  C.  Holmes ;  Curator 
D.  Farrand  Henry,  Fredrick  Stearns,  Henry  Gilimun, 

Commencing  with  a  list  of  over  thirty  charter  members,  and 
with  promiftes  of  birge  accessions  to  the  number,  the  society  bids 
fair  to  become*  one  of  the  prominent  iustiLiitions  of  iiscfiilness  in 
this  city. 

Afler  adjournment  the  newly  elected  curatort*  held  a  meeting 
with  a  view  to  make  the  necessary  arrangements  for  procuring 
aaitable  rooms  for  the  Association  as  soon  as  possible,  a  largo 
number  of  sped  mens,  books,  etc,  having  already  been  offered  for 
the  museum  and  library, 

Aitcn.EoLooY  will  be  w^ell  attended  to  in  northern  Europe  this 
year.  The  ''Congress  of  Arclimology  and  Prehistoric  Anthropol- 
€>gy"  will  meet  in  Stockholm  on  August  7th,  and  will  continue  in 
session  for  nine  or  tpu  days.  The  government  ha^  asked  from  the 
Diet,  a  grant  of  20,000  fr.  towards  defraying  the  expenses  uf  the 
meeting.  A  magnificent  palace  hii^  been  set  apart  for  the  hohiing 
of  the  Congress,  and  the  King  and  the  city  will  each  give  grand 
fetes.  Visitors  will  be  carried  over  the  railroads  at  half  fares,  and 
many  excursions  will  be  made.  The  **Congrcs  d*  arch^ologie 
ulavc"  will  be  held  at  Kievvfrom  Aug.  IHh  to  Sept  3d.  As  '^ Na- 
ture" states,  the  studenttj  of  prehistoric  man  will  have  a.  good  time 
of  it  in  northern  Europe  this  su miner. 

TuE  entomologists  and  chemists  will  probably  muster  in  large 
force  at  Hartford,  in  connection  with  the  meeting  of  the  American 
Association.  At  the  Portland  meeting  a  memorial  was  presented 
by  the  entomologists  and  endorsed  l»y  the  Standing  Committee, 
urging  the  American  and  Canadian  Entomological  Societi< 
to  hold  annual  meetings  at  the  same  time  and  place  with  tlie 
American  Association,  and  they  also  appointed  a  committee  to 
bring  before  the  Hartford  meeting  for  discuasion,  a  code  of  rules 
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for  securing  imiformity  of  nomeDctaturo  among  American  Ento- 
mologigts.  Tbe  chemists  are  pn»poftiHg  the  celebration  of  the  Ci*o- 
tetmiiil  of  Chemiiitrv  ami  the  iinUfations  are  that  the  f  -*n 

will  take  place  at  llartford^  ihinng  the  week  of  tfie  A  ^h 

tneetlng,  thotigti  this  is  Dot  yet  oUSeially  (ietenniui'il . 

SfKCE  the  publication  of  our  note  about  the  Anderson  ^oIum)! 
of  Natural  History  in  the  May  number,  we  ha%e  learned  lltat  tli 
addition  to  the  instrueiurs  tljcre  named.  Dr.  W.  S.  Uaniard  will 
give  lectures  on  the  J'rolozoa,  Prof,  D.  8.  Jordan  will  take  rliarge 
of  the  department  of  Marine  Botany,  and  Mr,  i*.  Roetter  will  give 
instruction  in  drawing. 

BOOKS   RECEIVED. 
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THE  CLASSIFICATION  OF  THE  RHYNCHOPHOROUS 
COLEOPTERA.* 

BY  JOHV    L.    LECOKTE,   H.D. 

At  the  meeting  of  the  Academy  held  in  Washington,  Jan., 
1867, 1  had  the  honor  to  offer  some  remarks  f  apon  the  system- 
atic value  of  the  great  complex  of  Coleopterous  insects  known 
as  Rhynchophora. 

It  was  my  intention,  as  then  stated,  to  follow  the  memoir  just 
mentioned  with  another,  in  which  the  classification  of  the  Rhyn- 
chophora and  separation  into  families  should  be  discussed,  in  the 
hope  of  developing  a  more  satisfactory  system  of  arrangement 
than  had  been  thus  far  obtained. 

Circumstances  have  prevented  me  from  following  this  par- 
ticular line  of  investigation  to  a  definite  result,  until  within  a 
short  time,  though  it  has  frequently  occupied  my  attention  for 
brief  intervals.  The  time,  however,  has  not  been  altogether 
lost,  for  I  found  that,  with  each  return  to  the  investigation,  I 
obtained  an  additional,  though  small  insight  into  the  constitution 
of  this  complex,  which  has  been  the  subject  of  repeated  efforts 
by  the  most  laborious  and  successful  students  of  entomology  in 
Europe. 

*  Bead  before  the  National  Academy  of  Sciences,  Washlngtoii,  April  21, 1874. 
t  Am.  Jour.  Science  and  Art«,  xliv,  July,  1867. 

Entered,  according  to  Act  of  Confrress,  In  the  year  1874.  by  the  PSABODT  ACADIMT  OF 
BoiBircx,  In  the  Office  of  the  Librarian  of  Congress,  at  Washington. 
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886      CLASSIFICATION   OP  TM£  SHT17GHOPBaBOU8  COlMOmMk* 

The  bases  of  the  claBsificatioo  of  the  'Rhytichopbora  which 
have  beea  proposed  are  brieHy  these: 

I.  Schonherr*  treated  the  great  mass  of  these  iodccU  (cxcln* 
ding  only  the  Scolytldffi),  as  constituting  a  single  famtlyi  dirl* 
ded  as  follows :  — 

A.  Atitvmiie  not  genicalaUj ;  antennal  grooves  wanting ;     .    O^rmtcamt* 

Bruchldcs,  Anthribldes,  Camarotldes,  AttelabidcSf  RhlootnaoertdaSr 

Itliycerldes,  Apionidea,  RbamphJdes,  BreniUidea,  Cylades,  (Hocer* 

Ides,  OxjThynchldes. 

B»  Anteiuiffi  geuicuUte ;  grooves  almost  atwiiys  distinct ;      OomaTOCSBX. 

a.   Kostrum  short,  defonued,  aateaiiie  ^ubtermUud ; 

i?rQcAyHfc|fiMM> 
♦Aateniial  grooves  ext<?ndliig  below  the  eyesi   Brachyeeriden,  Kntl. 
mides,    Pachyrhynchides,     Brachy derides,    Cleonlden,    Moi, 
Byrsopides  (the  last  with  the  rostrum  received  In  apruslumfti  v^u«- 
vation), 
••  Anteunul  grooves  directed  towards  the  eye ; 
PhyUol)lides,  C^j'clomldes,  Otlorhynchides. 

b»  Betik  eyllndrlcaU  »lciider,  antennio  Inserted  far  btii  i* • 

Erh*hlujdes,  ChoUdea,  Cryptorhyuchldc»,  ClonUi.  u- 

uphorides,  Couoderldes^  CossoiiideSf  Dryophthoridtso. 

MeeorkgMkL 

In  the  gradual  progress  of  the  work  this  last  legion,  Uio  Meoo- 
rhynchi,  were  divided  into  Synmerides,  having  the  front  oosas 
contiguous,  and  Apostasimerides,  having  them  distant. 

The  distinctions  between  the  tribes  above  mcDtioned  w«re 
founded  mostly  on  insignificant  and  evanescent  modificatiotss  iii 
the  form  of  the  beak  and  antennae ;  so  that  with  the  ttntiieiiM) 
mass  of  genera  and  species  described,  it  became  quite  imposatble 
to  determine  either  from  the  work  itsellV 

n.  Although  the  faults  found  with  this  artificial  B\*stein  were 
neither  few  nor  vaguely  expressed,  yet  it  was  not  until  llie  prog* 
reas  (1863)  of  his  admirable  work  on  the  Grenera  of  Colcopt^^ra 
by  my  deceased  iViend  Prof.  Lacordaire  required  tliis  immaa^e 
labor  to  be  done  over  again,  that  any  attempt  was  made  at  a  new 
arrangement ;  the  system  of  Lacordaire  was  essentially  this 

The  series  was  divided  into  six  families;  Cuf     "       '  i\  );i  i.,   ,. 
day,  Anthribidte,  Brenthidie,  UloceridiB  and  Svv  u{  {h'-'^j 

the  Brachidce  were  recognized  as  having  scarcely  any  relations 

*  Gtttuan  ct  Spcoiea  CurcuUooidam^  Paxiii,  lasa-ISM* 
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with  the  other  families,  and  pertaining  rather  to  the  Chrysomel- 
idse,  with  which  they  have  since  been  associated  by  most  authors. 

The  Bruchidse  and  Anthribidee  were  characterized  by  having  a 
distinct  labrum ;  the  Scolytidse  by  the  compressed  and  dentate 
tibiffi,  while  the  Brenthidse  were  separated  rather  by  form  than 
by  any  distinct  structural  character. 

The  Curculionidse  were  then  divided  according  to  the  size  of 
the  mentum,  into 

I.  Mentum  closing  the  buccal  space,  and  concealing  the  maxillae 

Adeloonathi. 

Eyes  rounded,  pro  thoracic  lobes  indistinct,      .    .        Cyclophthalmes. 

Eyes  large,  depressed,  transverse,  narrowed  below,  prothoracic  lobes 

well  marked, Oxyophthalmes, 

II.  Mentum  smaller,  maxillae  visible Phaneroonatui. 

A.  Front  coxa?  contiguous  or  nearly  so,   .    .    .  Synmerides. 

a,  Pygldlum  covered  by  the  elytra ;  claws  not  appendiculate. 
Metastemum  short ;  eplstenia  narrow ; 
Gular  peduncle  wanting: 
Gular  peduncle  distinct: 
Metastemum  long ;  epistema  rather  wide : 
Antennae  geniculate : 
Antennae  straight. 

6.  Pygidium  exposed,  or  claws  appendiculate : 
Ventral  segments  not  angulated  at  the  sides : 
**  **        angulated: 

B.  Front  cox®  separated  by  the  prostemum,  which  is  frequently 

channelled  for  the  reception  of  the  beak,    .    Apostasimerides. 
a.  Oral  organs  normal.    Club  of  antennae  annulated;  3d 
joint  of  tarsi  bilobed. 
Mesothoracic  epimera  not  ascending: 
**  "        ascending. 

6.   Oral  organs  abnormal ;  1st  joint  of  antennal  club  usually 
very  large,  corneous,  3d  joint  of  tarsi  rarely  bilobed. 
Pygidium  exposed. 

"         covered  by  elytra. 

Each  of  these  divisions  contains  several  tribes  differentiated 
by  characters  of  smaller  importance,  and  not  unfrequently  in- 
definite. 

III.  The  next  attempt  at  a  general  classification  was  made  by 
Mr.  H.  Jekel.*  This  excellent  author  recognized  with  great 
clearness,  and  defined  with  tolerable  precision,  the  following  eight 

*  Annales  Eot.  Soo.  France,  18(U,  p.  537.    Ins.  Sanndersiana,  156  sqq.,  1860. 
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principal  types  among  the  Rhynebuphora :  Bruchldes,  Alitllrt»i 
bides,  Attelabtdes^  Ctirculionicles,  CaluudrideB,  Cofitturiide^,  Hai^j 
lytidcs  and  Brenthides,  Tbe  tast  cited  mctnoir  is  occupied  olii«sdy  I 
with  a  further  development  of  the  claasiflcntion  of  tbe  largest  oT^ 
these,  tbe  Curcuiiouides  proper,  and  in  it  be  proceeds  to  mf|>ftrai« 
as  sub-families*  Brachycerides,  Byrsopides  and  Amycierideflvj 
epigeal  forms  in  which  the  tarsi  are  not  dilated,  and  not  fUruSHi 
with  brusb-likc  haira  beneath.  Having  thus  isolated  them  tim§ 
great  mass  remaining  is  divided  into 

Body  dis similar  in  form  <?,  ?,  narrower  in  J  rLiiv*.XEg. 

Beak  Hiiniliir  In  both  sexes JJomorhiA<M* 

Beak  dissimilar HKt€r^rhi9im. 

Body  nearly  or  quite  of  tbe  same  form  ^  ?  : 

Pygidluin  covered  by  the  elytra,  body  poUlnose  or  pubescent 

isoai 
Pygidium  exposed  or  covered;  body  sfiuamose,  etc*     MeTRiouyj 

rygldium  covered Crhptupf^ffm* 

Pygidium  exposed (*ymnifpgfft$* 

The  pnncipal  types  contained  in  each  of  these  three  graud 
divisions  are  then  cbaraeterized  in  a  very  clear  manner ;  hut  (br 
a  proper  understand iug  of  this  system,  a  vast  iroprovemcDl  on 
all  tliat  preceded,  the  reader  must  refer  to  the  original  memoir* 
In  developing  tbe  arrangement  of  tbe  tribes  represented  In  oor 
fauna,  I  sball  be  largely  indebted  to  the  views  cxpre8'=^*"'  '•>  ^bi« 
most  valuable  memoir  of  Mr.  JekeL 

There  remain  to  be  mentioned  two  fauaal  contribuLiotis  to  ttiia 
history  of  this  subject ; 

1.  A  series  of  remarks  by  Mr,  S«flViau,t  in  which  the  Gcimiii 
species  of  several  genera,  not  before  carefully  8tudied,  are  iitof« 
fully  elucidated,  and  various  criticisms  upon  Sehuuherr'ft  aystem 
made,!  The  necessity  of  a  more  careful  study  of  the  ixbim  and 
tarsi,  almost  neglected  by  Schunberr  is  insisted  on,  and  an  amuigit* 
mcnt  of  the  German  genera  in  gi'oups  upon  these  cbaractcrs  Is 
given* 

2.  That  most  atlmirable  work  of  Prof.  C-  G.  Thomson,s  lo 

*  Mr.  Jiskel  give»  Ui  tlie  ntitint^lonii  groups  UiIb  subordinate  poeitiuo^  rjiKlher,M  Ira 
«<iy»  "your  i)v  |ia»  liisui-k.*r  le'»  hUo^  geii6t*alMaiout  aUmlsuti/*  tli^m  in  w^eofbattm  vMb 
hia  uwu  viovfd,  wbii^h  would  luaii  tiirn  to  regard  tlietu  as  I  Imvo  dont^  ai  gmi 

t  BormtsrkuDgrQa  tlb«r  clni^  iSeuUche  RUdftetlkMAsr;  Sieltiiit  &ut.  ZeiUcli*  Ms* 

J  S«'e  «f|»ot^ljaJy  op.  cit.,  l»47,  157. 

I  ^tkiULdloavluiiS  Cuk-opterai  Tii«  X#tm4,  lflS9. 
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wbich  no  entomologist  ever  refers  T\itboiit  finding  original  ma- 
terial by  ^^hicli  he  can  profit ;  a  remarkable  instance  of  tbe  good 
reBulta  to  be  obtained  by  a  careftil  aud  intelligent  study  of  a  very 

tUmited  fauna.     Tbe  Rbynchophoimis  series  is  divided  as  follows : 


I 


I 


Segments  of  the  abdomen  Liumorable,  2d  and  dd  nearly  equal 

ISOTOMA. 

BruchidiB,  Anthribldic  (Including  Urodon),  Rhlnoinaeerld«Pi  Atte- 

lalnda?. 
AbUijuien  with  the  1st.  and  2d  si^gtncrits  connate,  tbe  remaining  three 

movabU%  the  M  usually  much  longer  than  the  3d      ,      Axisotoma- 
ApiouldflB,  Carculionldoa,  Cossonldie  (including  Calandra),  Tomlcld®* 


From  a  survey  of  the  different  acbemes  of  arrangement  whicb 
have  been  thus  briefly  reviewed,  it  is  evident  tbat  while  the  prin- 
cipal types  of  the  Rbyncbopborous  series,  and  tbe  main  divisions 
of  the  great  family  Curculiouidaj  have  been  clearly  perceived,  tbe 
attempts  to  define  tbcse  impoilant  forms  have  failed  In  a  greater 
or  Icij^  ilegree,  ou  account  of  tlio  want  of  proi)er  subordination  in 
the  charaotf^rs  macle  use  of:  all  of  them  natural,  all  of  tliem  im- 
portant, tbougb  in  a  less  degree  than  stipposed  by  the  expounder 
of  each  particular  system. 

To  supplement  tbe  memoirs  above  referred  to,  there  came  in 

iore  recent  times  tbe  beginning  of  a  systematic  study  of  our 
ies  of  Curculionidie  by  Dr.  George  H.  Horn,  a  careful  and  con- 
ficientions  study  of  tbe  Calandridte  and  Cossonidfe  and  of  some 
Mecorbynch  genera  of  tbe  llniled  States.*  In  tbe  introductory 
remarks  be  observes  z- — 

*'One  character  is  mentioned  in  the  Ibllowing  pages  tbat  ap- 
pears to  bave  escaped  notice.  In  most  if  not  all  of  the  genera  of 
Mecorhynques^  the  males  have  eigbt  and  the  females  seven  dorsal 
abdominal  segments.  Tbe  Calandndes  and  Cosmm'des  appear  not 
to  ]jossess  this  cbaraeter,  as  also  all  the  Bntch}jrhtfHqu(*s  which  I 
have  had  time  to  examine,** 

The  vahie  of  this  original  observation  of  Dr.  Honi  is  very  gt\-i\i, 
but  tbe  limitation  whicb  be  has  placed  upon  it,  though  correct  as 
regards  tbe  Calandride  and  Cossonide  types,  is  erroneous  as  regards 
the  Bracbyrbyncs,  whicb  bave  the  abdominal  sexual  characters 
precisely  as  in  tbe  genera  in  which  he  first  observed  tlicm.  So  too 
have  the  Brentbidas  and  all  the  anomalous  sub-families  of  Curculi- 


•ContribuUonf  tn  a  KfiowleitKC  of  Uie  CurciiUoultln  of  the  UitlCcU  SLiites.     rroc. 
Am.  ['hil04M)iibieiil  Soc.  l87Jt  107. 
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oiiida^  in  the  Jckclian  system.  It  appears  therefore  tUat  thb*  jh?- 
cuiiarity  of  structure  is  of  •much  more  importance  tlum  wa* 
supposed  by  Dr.  ilorn,  aiid  that  it  must  in  reality  be  i\m  ddlaiiig 
cliaracter  for  the  division  of  the  Rhyuehophora  into  prim^  ^  ^  «, 
of  more  than  family  value,     I  therefore  prepared  a  scj  in- 

sections  of  each  of  the  well  recognized  Rhynehophorous  tyiM»8  wilbili 
my  reach,  and  have  come  to  the  conclusion  that  they  may  be  ar- 
ranged in  three  sets,  each  of  which  has  a  corresponding  value  to 
the  individual  series  of  normal  Coleoptera  {e,g,  Adephaga,  Clavl* 
comla,  LamellicoiTiia,  etc.)  ;  and  upon  subordinate  eharaelcra 
(some  of  which  have  been  already  employed  in  the  el  as  si  Scat  foot 
above  mentioned ,  though  in  an  empirical  manner)  into  families  a« 
follows. 

Series  L    HAPL06ASTBA, 

Abdomen  alike  in  both  sexes ;  dorsal  segmenta  7,  corlaeeooAt 
with  tlio  exception  of  the  7th  which  forms  the  pygidiiim^  aod 
whicli  is  small  and  corneous;  ventral  segments  not  proUmgrtl  U|>- 
wards  into  a  sharp  edge  ;  el^'tra  without  lateral  fold  on  the  inner 
surface,  epipleura?  usually  distinct,  antennie  straight,  ll-jointed. 
Ungues  usually  bifid  or  toothed,  rarely  (Khinomacer)  simple; 
Front  coxie  conical,  prominent,  prosternura  very  short  in  front  of 
the  coxai.  The  beak  varies  in  length  and  thickness,  but  not  ac- 
cording to  sex,  so  far  as  I  know :  the  front  coxib  are  contigtiom, 
except  in  one  genus  of  Rhyiichitidte  (Pteroeolus)  ;  the  vontral 
sutures  of  the  abdomen  are  straight.  The  mandibles  and  tibia 
vary  in  form,  and  furnish  convenient  characters  for  divlsioii  inta 
families :  — 

A.  Ventral  segments  nearly  equal  in  length;  cpii>l«'urfil  ludt^niici  ^  unui 

spnrs  small;  claws  simple  (always  ?).    MuuiUbles  i^lmple,  flat;  tab* 
mm  distinct       HntKoMiCERmjt* 

B.  Ventral  segments  dlinlnlshiDg  In  length;  epiplcurie  lU^tiJict;  labmn 

wanting;  claws  bifld,  ar  iippendiculale 
Mandibles  flat,  toothed  on  each  &idc ;  ttbinl  spars  small 

Mandibles  stout^  piucer  shaped^  tibial  spurs  large  Atticxjuii^ju 

The  affinities  of  this  series  are  in  an  ascending  dlreetioa  wiUi 
the  rostrated  Heteromera  (Oedemeridss  and  Pythida))  ;  tbia  in  to- 
dieated  by  the  softer  tissues  in  Rhinonineerida%  and  Cfrtain  UbyH" 
ehitidft^  and  also  hy  the  presence  of  a  labnim  in  the  former.  In 
a  descending  dhrection  the  Attelabidae  lead  to  the  true  CurenUouidiet 
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and  the  Hhyncbitidce  to  the  BelidiBi  the  last  family  in  the  third 
stirics  of  Rhynehophora. 

The  babltd  of  tbe  species  of  this  series  are  peculiar,  and  qaite 
dilTerent  fVom  those  of  the  next  scrieg,  and  indicate  as  is  wisely 
observed  by  Laconlaire/  for  the  care  of  their  progeny,  an  industry 
which  appears  here  for  the  first  time  in  the  fainily*  I  cannot  de- 
scribe tlie  results  of  this  instiuctive  or  intelligent  industry  better 
thun  by  condensing  the  account  of  the  author  just  cited i  referable 
however  to  European  species, 

1.  Rhinomacerida*,  Tbe  European  species  deposits  the  eggs 
in  the  male  flowers  of  Ptnus  mantifmis^  the  develo|>ment  of  which 
is  thus  prevented.  I  may  be  allowed  to  observe  that  this  synthetic 
genus,  the  nearest  approach  in  the  Rhynehophora  to  tbe  lower 
Heterotnera,  and  therefore  the  representative  of  obi  forms,  clings 
to  an  old  and  s^^ithetic  type  of  vegetation. 

2.  Rliynchitidte*  Some  of  tbe  species  of  Rhynchites  roll  leaves 
in  the  manner  of  the  next  family.  Others  deposit  their  eggs  in 
young  fruity  tlie  kernel  of  which  is  eaten  by  the  larva ;  others  again 
place  tbe  eggs  in  the  untlcvcloi>cd  buds  of  trees,  which  are  thus 
destroyed, 

3.  Attelabidae.  In  the  spring  tlie  females  roll  up  tbe  leaves  of 
trees,  and  deposit  in  each  an  egg.  After  emerging  frum  the  egg 
tlie  young  larvio  eat  the  inside  layer  of  the  case  which  covers  them, 
which  they  probably  leave  at  a  later  period,  when  their  gi'owth  is 
complete^  to  perfect  their  metamorphosis  under  ground. 

These  three  families  are  of  small  extent,  and  bat  little  need  be 
said  regarding  their  classifleation. 

This  family  is  represented  in  oor  fauna  by  two  species,  one  on 
each  slope  of  the  continent,  and  is  easily^ recognized  by  the  de- 
pressed, curved  and  acute  mandibles^  and  distinct  labrum.     The 
pygidium  is  covered  by  the  elytra,  which  are  punctured  without 
[>y  appearance  of  strife.    On  the  inner  face  there  is  no  trace  of 
^  lateral  fold :  the  epipleurm  are  indistinct. 


ATTELABIDJE. 

Pour  species  of  Attelabus  on  tbe  Atlantic  slope  are  the  only 
representatives  thus  far  know^n  in  our  fauna.     The  beak  is  stouter 

•Gen.  Coi.  vl,  d43» 
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tban  in  the  preccclfng  family,  and  the  mandibles  thf>  kn  :  i 
stronger.  Tlie  epipleurai  are  quite  cUslinct,  and  there  is  u>y  int*  ♦ 
of  a  lateral  foM  on  the  inner  face  of  the  elytra.  Tlie  pygirlitttn 
is  not  covered  by  the  elytra,  and  is  impressed  along  iU  upper 
margin  for  the  reception  of  tlie  apical  edge  of  the  elytra**  Tlio 
tlbiffi  are  armed  with  Urge  spurs. 

RHYNCHITIDJE. 

The  peculiar  form  of  the  mandibles  requires  the  separation  of 
these  genera  as  a  distinct  family.  The  teeth  on  the  rnn  '  in? 
well  developed  as  nsnal,  but  iti  addition,  the  apex  is  pffili  .»t- 

wards  into  an  acute  process,  behind  which  is  another  large  tooths f 

The  front  eoxie  are  usually  contiguous,  large  and  conical^  tci  one 
genus  (Pteroeolus)  widely  separated.  The  pygtdiuni  \»  either  ex- 
posed (Rhynchites,  Pteroeolus)  or  covered  by  the  elytra  ( Ivngruinip* 
tu8,  Atdetes).  The  epipleurte  are  narrow,  but  distinct,  and  on  tb9 
inner  face  of  the  elytra  remote  from  the  margin  may  bo  seen  a 
short  straight  fold,  the  homologue  of  the  well  defined  fold  which 
limits  the  lateral  groove  for  the  reeeptiou  of  the  siile  margin  of  the 
ventral  segments  observed  in  all  the  following  families. 

Series  II.    ALLOC  ASTRA. 

Abdomen  dissimilar  in  the  two  sexes;  dorsal  segmcnta  1—0 
coriaceous  or  membranous,  7th  large,  corneous,  undivided  lu  9, 
divided  into  two  in  ^  ;  ventral  segments  prolonged  npwaitls 
forming  a  sharp  edge,  fitting  into  a  corresponding  groove  on  the 
inner  face  of  the  elytra,  which  are  without  epipletine. 

The  beak  and  oral  orgaus  vary  greatly  in  form,  as  do  also  Uie 
antennas  the  tarsi,  the  ungues,  and  the  position  of  the  ooxm ;  tlie 
Ifit  and  2d  ventral  segments  are  most  frequently  connate,  and  lh% 
8d  is  always  shorter  than  the  2d  ;  the  5th  is  longer  than  tbcs  4th* 

Tlie  following-  families  seem  to  be  indicated  by  the  material  I 
have  examined : — 

A.   Antcunti.^  wilh  a  solid  anaalated  club : 
a.   Tarsi  narrow : 

Qular  margin  very  promhient;  mGntiim  rctmctetl  j 

*  ConipAre  In  this  relation  tbo  rnrioiis  uoteli  in  tliH  fhmt  pitrt  of  Ihe  iif^ldiam  of 
ADlbribi4it«-  for  the  reception  of  the  Autuinl  nnick»f<  of  Che  cf/tm. 

f  This  chararU-r  was  flr*t  observetl  l>y  Tliom«on,  wh<»  obacrt'  i^ 

OOQceniing  Lie  tribe  Khjiichltlna,  "mnutlibtitio  flepredi^ny,  eKtun  e>*  .** 
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B. 


,         Prosternom  not  excavated  :  A  m  v.  i  ^  itn>jc. 

Pros teniura  excavated :     .  1;  i  il-"i  !!>.£♦ 

Golar  margin  not  prominent,  meat  urn   largt-%  courciiiin^  the 
mnndihlcs,  which  are  cot  scarivd  at  tip        Bbachycichid^, 
b.   Tarsi  dilated,  usually  with  a  hrush  of  hair  beneath  .* 

Mandibles  with  deciduous  tip^  leaving  a  scar     Otiohuy^chidjr. 

Mandibles  simple,  usually  plncer-shaped.    *         Curcctooxid^. 

Autt-nnie  with  1 1  separate  joints.         ♦         *        .  fiiiE}<TiiJJ>^ 


I 


Conceruiog  Amycteridte  and  BrachycendfB,  bat  little  need  bo 
Hid.  They  are  very  peculiar  and  easily  recognized  Car  ins,  not 
Bpreseuted  in  our  fauna* 

The  first  is  Australian ;  the  antennae  are  slender,  and  genicu- 
lated ;  the  beak  sboil  and  stout,  deeply  eraarginate  at  tip,  alike  in 
both  sexes  ;  the  buccal  opening?  is  very  large,  and  the  cavity  is  tilled 
almost  completely  by  the  mandibles,  which  are  convex,  hairy  on  the 
greater  part  of  the  front  surface,  deMexed,  deeply  concave  beneath  ; 
thegular  margin  is  thickened  and  prominent,  so  that  a  deep  cavity 
id  seen  between  the  gula  and  the  mandibles,  in  which  the  mentum 
mid  oral  organs  are  conceale<l  from  view  ;  the  eyes  are  small  and 
nearly  round  in  some,  narrowed  beneath  in  others.  The  flront 
coxa3  are  contiguous,  the  prosterninn  very  short ;  the  elytra  are 
connate  and  extend  far  over  the  flanks,  so  that  the  side  pieces  both 
of  the  meso*  and  metathorax  are  concealed.  The  dorsal  segments 
of  the  abdomen  are  membranous,  except  the  last  which  is  vciy 
large,  corneous,  and  convex,  more  so  in  ^  than  in  9  ,  in  the  former 
it  is  truncate  behind,  exposing  a  seniicircular  8th  segment,  from 
under  which  protrude*?  (Psalidura)  a  very  powerful  and  complex 
genital  armature,  consisting  of  a  large  pair  of  forceps,  conical  ol> 
tiise,  punctured  an<l  hairy,  under  which  and  seen  only  ttom  below 
Is  n  pair  of  transverse,  thin,  polished,  corneous  plates,  also  meeting 
on  the  median  line ;  between  tliem  and  the  forceps  is  a  large  deep 
cavity.  The  ventral  segments  are  scarcely  less  singular;  the  Ist 
and  2d  segments  large,  fiat,  connate,  united  by  a  sinuate  suture ; 
Sd  and  4lh  very  short,  separated  by  deeply  excavated  straight 
Htures,  6th  nmch  larger,  in  ^  very  deeply  and  semieircularly  ex- 
avated,  almost  to  the  base,  with  a  tuft  of  stitf  bristles  eacji  side 
at  the  front  edge  of  the  excavation ;  in  the  9  this  segment  Is  flat, 
and  meets  the  last  dorsal  at  tip  in  the  usual  manner ;  on  the  sides 
the  lateral  upward  extension  of  the  5th  ventral  is  verj*  large,  but 
the  spiracle  is  visible ;  the  extension  of  the  4th  and  3d  segments 
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are  much  smaller,  ami  imbricated  npoji  the  5th  and  4tU  r 
tively;  the  side  margin  of  the  lat  and  2d  is  very  uarrow,  uj 
side  pieces  of  the  metastcrnutn  ure  scarcely  visible.  The  elytm 
are  connate,  with  the  lateral  groove  of  the  inner  face  narrow  aod 
sharply  defined,  becoming  broader  and  indefinite  at  the  potitctrior 
fonrth  ;  on  the  inner  face  are  seen  eight  rows  at  pnnctnrex^  cor* 
responding  to  ridges  of  tubercles  on  the  back*  Thy  Ursi  um 
4-jointed,  narrow,  or  at  least  the  3d  joint  not  wider  Uiaii  ilm 
others,  deeply  grooved  beneath  ;  the  tjbiiB  are  truncate,  witliotil 
spurs,  the  fVont  pair  a  little  incurved  at  tip  in  both  sexes.  CUwi 
simple,  not  contiguous. 

The  genera  of  this  family  are  stated  by  Mr.  Jckel,*  to  differ  by 
the  form  of  the  eyes,  some  being  Cyclophthalmes,  otlicrs  Ox^'opb- 
thalmes  ;  also  in  the  antennal  grooves,  some  being  Obliqiiisorabes« 
others  Lateriscrobes.  The  vestiture  of  the  under  surface  of  tiie 
tarsi  varies  in  ditfereiit  genera  ;  in  Psalidura  they  are  ^iionm  jK*rl- 
oeoua  beneatli,  in  others  eiliate  or  spinous. 

In  other  genera,  the  sexual  characters  are  less  rcmai  a 

in  Psalidura,  and  will  be  found  to  consist  chiclly  in  th  iu 

of  the  last  dorsal  segment  into  twOy  aa  in  the  other  families  of  Uie 
series. 

The  Brachyceridfe  are  restrioted  to  Africa  and  tlje  neigh Ijorin^ 
parts  of  Europe  and  Asia.  They  are  stout  insects,  with  ventfi- 
cose  elytra,  suddenly  deflexed  behind,  and  extending  far  upon  the 
flanks,  like  the  first  tribes  of  Tenebrionida?,  which  they  als4?  n>* 
gerable  in  the  large  mentum,  flat,  filling  the  whole  of  the  buccal 
cavity.  The  beak  is  short  and  stout,  thicker  at  the  extremity, 
alike  in  both  sexes;  the  antennal  grooves  are  wanting  (Episut)  | 
or  deep  and  ilirected  downwards,  almost  conlJuent  in  the  giilar  re- 
gion (Braehj^ccrus,  Microccrus).  The  antennaa  are  short*  straight 
or  feebly  geniculate,  scape  forming  less  than  J  the  length ;  }oiat« 
of  the  funiculus  7,  rather  short,  club  solid,  obconical,  tniti4^t0 
or  subacuminate  at  tip.  Eyes  rounded  or  transverse  and  acumi- 
nate at  the  lower  end.  Mandibles  stouti  abort,  more  promiueiil 
in  Bracbyecrus,  where  they  have  the  lower  margin  more  tl 

into  a  cutting  edge :  the  front  surface  is  rough  and  soni^  u- 

gular,  but  without  any  trace  of  the  rounded  scar  seen  in  Oiiortijii*- 
chidje.     Tbe  scutelUim  is  scarcely  visible;  the  eh  vq 

mentioned,  are  ventricose,  irregiilarly  tuberculate  cm  i'T 

•  Ann.  But.  Soc.  Fmnee,  1804, Ml« 
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modi  extended  on  the  (lanks,  so  as  to  cover  tbo  side  pieces  of  the 
meso-  and  inetathorax ;  greatly  defloxed  behiud.  The  lateral 
groove  of  the  inner  face  is  deep  and  narrow*  becoming  wider  and 
obsolete  liehind.  The  dorsal  segments  are  tnembranous,  except 
the  last,  whicli  is  corneous,  and  divi<Jed  in  <f  into  two  as  in  Cur- 
cuUonidas.  The  ventral  segments  arc  separated  by  deep  sutures, 
of  which  the  1st  is  sinuate  ;  the  8d  and  4th  segments  are  shorter 
than  the  others :  the  lateral  extension  upwards  is  narrow ;  and 
but  slightly  wider  behind.  The  front  coxa:^  are  contignons,  prom* 
incnt  :ii  '  '  nicaU  the  tibim  are  not  dilated,  the  spurs  are  small, 
jixed,  I  _;  inwards,  the  tarsi  4-jointed,  narrow,  setose  and 

feebly  concave  beneath  (Brachycerus) ;  pubescent,  concave  and 
emarginate  beneath  (Microcerus)  ;  claws  large^  simple,  distant. 


BYRSOPID^. 

Tlie  third  of  the  anomalous  families  has  a  more  general  distri- 
bution, and  is  represented  in  our  fauna  by  the  genus  Thecestemus^ 
which  forms  a  separate  tribe,  distinguished  from  the  other  tribes 
by  the  prosternal  groove  for  the  reception  of  the  beak  not  ex- 
tended as  far  as  the  front  coxae. 

These  insects  are  cpigeal,  rough  and  dull  colored,  with  theelj'tra 
widely  embracing  the  flanks,  bat  not  strongly  deflexed  behind, 
concealing  the  side  pieces  of  the  trunk.  The  beak  is  very  short, 
not  thickened  at  tip,  nor  emarginate  at  the  middle  j  the  antennal 
grooves  descend  perperulicularly  and  form  a  gnlar  constriction : 
the  antennie  are  unusually  short,  imperfectly  geniculate,  the  scape 
as  long  as  the  Ist  and  2d  joints  of  the  funiculus  ;  the  club  elon- 
gate oval,  pointed,  distinctly  annulated.  Eyes  transverse,  pointed 
beneath.*  Mandibles  stout,  short,  front  surface  curved  and 
roughly  punctured  ;  nientum  very  small,  not  placed  on  a  gular 
peduncle;  raaxilliti  exposed.  Prothorax  widely  lobcd  in  front  at 
the  sides,  so  as  to  conceal  the  eyes,  when  the  head  is  deflexed ; 
deeply  excavated  beneath  for  the  reception  of  the  beak,  cavity 
closed  behind  iu  Thecesternua  by  a  triangular  plate  of  the  pro- 
sternum,  but  by  the  front  cox£e  in  the  other  genera;  coxie  sttiall, 
globose,  contigtious.  Elytra  connate,  widely  extended  on  the 
flanks,  decru'ous  behind,   rough  ;    lateral   groove  of  inner  face 

•  J&1t6l.  L  c.  lSrt4»  543«  dcfcrrlbfi^  th<»  gnmp  at  being  ddctognoihei  cvctopMluilmeM  •  La- 
oanlftire  (Gen,  CoL  vl,  iSiS  eqr|.v  pluccii  them  in  PbaiierugDtiUtefl,  mill  dusc^'Ibea  tbO 
fjea  M  Ac'nmltiiito  bttlow,  la  which  ho  is  oorreot. 
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n  arrow,  and  well  cle  fin  eel ;  scutellimi  not  visible  ;  hnnjt?n  in  i  »r» 
cesteruus  prolotjgcHi  forwards,  eo  as  to  extend  along  the  siden  ot 
the  prothorar.  Dorsal  segments  membranous ,  laat  one  l^rgtr 
corneous,  divided  into  two  in  ^  i  ventral  segments  uneqiiai,  1st 
and  2d  very  large,  more  closely  conoeeted,  suIiul*  iirciiat^d  :  3d 
and  4th  short,  sutures  deep,  5tb  as  long  as  the  two  prt^ecHltng ; 
lateral  extension  moderately  wide,  wider  behind,  pygidium  artio* 
iilating  with  both  4th  and  6th  ventral s.  Legs  slender,  tibia;  tmo* 
eate,  spurs  sroalU  tarsi  4-'joint«d,  narrow,  setose  beneath* 

Several  species  of  Theeestenvus  are  found  in  the  interior  regioni 
of  Wie  continent,  from  Illinois  to  Utah,  under  dried  butfitlo  eaccny 
ment,  and  similar  objects. — To  be  conduded. 


OBSERVATIONS   ON   DHOSERA  FILIFORMTS. 

BY  WAI.  U,  CANBY. 

Some  obseiTations  on  the  power  of  the  insect-trapping  ^Hhread 
leaved  sundew"  U)  ben<l  its  leaves  partly  or  wholly  about  Its  preyt 
may  serve  to  supplement  the  interesting  notes  of  Mrs.  31ary  Treat 
recorded  in  the  December  number  of  the  AMSRfCAN  Natithau^t. 
They  were  made  about  the  middle  of  last  Angnst  during  n  <lay*« 
botanical  excursion  in  the  vicinity  of  *^Pleabiiut  Mill**,**  New 
Jersey,  and  were  suggested  by  Mr.  Darwin  in  the  following  mem* 
oranda : 

(!,)  *"rut  a  small  atom  of  crushed  fly  on  a  leaf  of  Drosera 
fiiformis  near  the  apex  and  observe  whether  the  solid  loaf  itnelfi 
after  twent^^-four  liours  or  so,  curls  over  the  fly/* 

(:2.)  '*  Rub  roughly  with  the  point  of  a  flue  needle  half  a  dozen 
times  a  few  glands,  and  observe  whether  they  become  Inllcn^ted 
nft«r  a  few  minutes,  or  more  probably  aJlLer  a  few  hours/' 

The  place  selected  for  the  experiments  was  the  edge  of  a  enm* 
berry  meadow  exposed  during  the  whole  day  to  tljc  «un,  and  yet 
protected  by  higher  ground  and  ti^es  from  the  wind,  which  others 
wise  might  have  prevented  successful  results  by  blowlnir  iukI 
entangling  the  leaves  together.     IJundrcels  of  tfi-  -^ 

here  growing,  most  of  tlieir  leaves  being  fully  e\  .         le 

others  were  yet  unfolding  from  their  circinate  vematloii.    At  7 
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AJi*  bits  of  the  common  house  fly  were  placed  near  the  apices  of 
a  number  of  leaves,  and  these  were  carefully  marked  in  order  to 
distiuguisb  them  from  the  great  number  of  those  which  had  al- 
ready capttired  insects  or  might  during  the  day  make  a  prey  of 
others.  They  were  not  visited  again  until  about  7  p»m.,  the  exi- 
gencies of  botanical  collecting  taking  my  companion  and  myself 
aeveral  miles  away*  At  auotljer  place,  however,  I  had  an  oppoF- 
tunity  to  corroborate  Mrs.  Treat's  remark  upon  the  power  of  the 
leaves  to  make  prisoners  of  large  flies ;  for  I  witnessed  the  cap- 
itirf!  of  a  large  and  strong  diptcr^ — a  desperate  struggle  ensuing 
which  resulted  in  the  prey  being  permanently  held* 

On  returning  in  the  evening  it  was  found  that  in  the  twelve 
hours  which  had  elapsed,  not  only  had  the  glandular  hairs  m^ound 
bent  towards  and  touched  the  atoms  of  fly,  but  that  also  in  every 
case  the  leaves  themselves  hatl  bent  over  them.  My  sketches, 
made  by  laying  the  leaves  upon  paper  and  thus  getting  their  exact 
outline,  show  a  remarkable  uniformity  in  the  amount  of  iufiection  ; 
It  being  in  each  case  between  15**  and  20**,  mostly  about  IT**, 
These  experiments  were  further  corroborated  by  observations 
upon  the  leaves  around,  many  of  which  were  much  more  bent, 
nndoubtedly  from  baring  held  the  prey  a  longer  time.  In  one 
case  indeed,  where  the  capture  had  evidently  been  made  near  the 
tip  of  a  fully  unrolled  leaf,  it  had  again  cui'led  round  the  pre}'  so 
as  coni[»letely  to   encircle    it. 

So  far  as  the  limited  time  available  permitted  the  observation, 
I  could  not  perceive  that  it  made  much  diflerence  in  the  amount 
of  inflection,  upon  what  part  of  the  circumference  of  the  leaf  the 
prey  was  taken.  But  if  anything  the  back  or  outer  side  was  less 
acnsitive; 

As  regards  the  irritation  of  the  glands  with  a  needle  the  results 
were  entirely  negative  both  in  the  morning  and  evening,  though  it 
ia  possible  some  sensitiveness  might  have  been  shown  if  the  ex- 
perimeut  had  been  tried  during  the  noonday  heat. 

The  meagre  notes  of  a  traveller  made  during  a  single  day's 
obsen^ation  are  of  course  neither  so  full  nor  reliable  as  might  be 
obtained  by  one  living  on  the  spot  and  with  time  at  command.  I 
believe  further  and  aecin-atc  observations  of  the  haiuts  and  func- 
tions of  this  very  curious  plant  would  be  well  repaid  by  the  inter- 
esting results  obtained. 


A  KEY  TO  THE   HIGHER  ALGJE  OF  THE  ATLANTIC 

COAST,  BETWEEN    NEWFOUNDLAND 

AND    FLORIDA. 

BV   PROF.   D.  8.  JOBDAK, 


Is  the  preparation  of  this  Key,  the  princijial  work  of  '      -MS 

has  been   made  is  Prof,  W.  IL  Harvey's  Nereis  Bqti  tf 

icana.  The  characters  of  the  higher  groups  have  been  to  «  graft! 
extent  copied  or  abridged  from  that  work»  and  Han  ey*«  Nomeo- 
clature  and  arrangement  of  families  have  been  generally  followed • 
In  several  instances,  doubtful  species  have  been  suiypreftsed  or 
omitted. 

Although  the  number  of  species  recogniised  by  Harvey  i«  itiucb 
less  than  has  been  admitted  by  previous  writersi  a  still  fUrtbor 
reduction  would  be  an  advantage.  Perhaps  oue-sixtli  of  the 
species  described  in  the  Nereis  might  with  propriety  be  eonftid* 
ered  as  varieties. 

The  author  has  tried  to  render  the  Key  as  sijnplc,  compucl  and 
easy  of  comprehension  as  possible.  Obvious  characters,  where- 
ever  available,  have  been  used  in  preference  to  technical  otieo^ 
as  the  structures  on  which  the  clussification  is  reuMv  Im^rd  iit-t* 
microscopic  and  often  hard  to  ascertain. 

Special  technical  terms  are  generally  avoide<L  an<l  tih>:>e  no; 
used  in  Gray's  ** Manual  of  Botany"  are  dcfmed  wbert^  ibey 
occur. 

Among  plants  so  little  known  and  which  vary  so  wiii*  i 
the  Algee,  a  synoptical  table  by  which  any  specimen  in  aii;i 
dition  may  be  identified,  is,  of  coarse,  impossible,  but  it  i»  1 
that  this  Key  ts  sufficiently  plain  and  accurate  that  nine 
mens  in  every  ten  may  be  readily  classiHed  by  its  aid. 


Sub-Class  I.    MEL ANO SPERMS JS. 
(OLIVE-OREEK  ALG^), 

Plants  olive-green  or  olive-brown,  never  showing  m  i. 

Fructification    monoecious    or    dicecious.      Spores    aliv  l| 

either  external  or  contained  singly  or  in  groups  in  proper  coiiC4^{^ 

(S98) 
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taclcs;  ench  spore  enveloped  in  a  pellucid  skin,  siraple  or  finally 
eeparatiug  into  two,  four  or  eight  sporulcs*  Antheridia*  or 
transparent  cells  flUed  with  orange-colored,  vivacious  corpuscles, 
moving  by  means  of  Tibratile  cilia. 

Marine,  often  of  large  size,  mostly  between  tide  marks,  A 

A.  Frond  leathery  or  membranaceous,  forming  a  com- 
pact CELLULAR  SUBSTANCE, B 

A,  FrOS^D  op  JODITED  FILAMENTS  WHICH  ARE  EITHER    FREE  OR 

UNITED  IN  A  COMPOUND  &OI>Y,        .      *  .  .  .     C 

B.  Sporea  in  Bpherical  canities  in  ihe  frond;  air  vessels  com- 

manl^  present ;  large^  tough  2>lant8r      •     FUCACEjE,    D 

B,  Spores  in  tndeJiuUe  cloudMJce  patches  on  the  surface 
of  the  frond ^  which  is  usually  large  and  stipitate^ 
sometimes  deeply  divided^  but  never  frnb/  branched^ 

LAMINARIACILE,    F 

B*  tSpores  attached  to  extcrnm  jontrcd  Jilaments;  oursy  slen-- 
der  deep  water  species  becoming  hlackish-green  in 
drying,       SPOROCHNACE^.    E 

B,  Spores  in  definite  groups  (sori)  oti  the  surface  of  the 
frond;  fronds  smallish^  Juiceless^  the  surface  netted 
with  small  ceUs,       .     ,     .     .     .     DICTYOTACE^.   H 

O.  Spores  immersed ;  frofids  notjointed^  except  in  a  few  small 
parasites  in  which  the  laments  are  connected  at 
base, CHORDARIACE-^.    K 

•  C,    Spores  external;  fronds  either  obviously  jointed  or  else  sur- 
rounded by  whorled  branchhls^     ECTOCARPACE^E.    N 

D.  Frond  leafy ;  air  vegtscls  stalked  scparatOi  «...  SargasBum,  Q 
D.  Frood  leaMIke  below  i  air  vessels  In  lerminal  branchlets»  pcnl-Uke, 

several  celled,       *    •    . Hatidrifs.   T 

D.  Frond  dlchotomous ;  receptacles  filled  with  mucous ;  air  vessels,  if 

present,  uot  as  above,   .,,..,,..,.      Fueus,  XT 

E.  Frond  slcudcr,  with  whorls  of  delicate  filaments  at  the  nodes, 

Arthoch^din,  X 

B«   Frond  plonate,  solid,    .    .    .     «    «         .....     Dewmare^iin,  Y 

F.  FroDd  flut,  with  ti  mldveln^  .  -  .  ,  ,  Q 
F,   Froud  fiat,  without  a  midvelii,                                          Laminaria*  Z 
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P.   Frond  cylindrical*  septate  vrUlilii,     •    .    .    ,    .  €hof4^ 

G.   Frornl  plcrctd  wtiU  hivgi;  rouuUUti  holctt*    *     .  Jgrarmii* 

G.  Froud  not  pierced  with  holes »     .  .    .   AtariA^ 

H.  Frond  IjrancUlDg,      .     ,    ,     .     .  

H,  Frond  iilmplc,        .•.*,.  

I.     Froud  Hat,  without  midvelUf 

I.     Froud  bag-like,  or  worin^llke,  not  cou^tricted,    , 

J,    DIchotomous,  with  wide  axils,       * * 

J.    Stem  uiostlj  excurreut  with  maujr  long  bniochcs,  .  Dtcty^r 

J.    Froud  tubular;  branches  opposite,  tapering  to  each  eDd,  l&ii,..^,. 

K.  Frond  cylindrical,  branchlug, .,,,..* 

K.  Small  or  minute  parasites  compoaed  of  densely  tufted  dlamtftu 

connected  at  base,  free  above,  ....,*,*.,« 
K.  Frond  tuber*t$hapcd,  irregular,  .....***  Lmth^^fn* 
L*  Axis  cartilaginous,  dense;   filaments  of  pedphery  uubranclied i 

longf  Blender  species Chijfdaria* 

Xi.  Axis  gelatinous,  lax;  peripheral  fliamenta  braoched*  MnogU/ia. 
M.  Tufts  on  Fucus;  4  to  1  inch  high,  ...*..  Elachisia, 
M,  Forming  minute  brown  patches  on  Ulva,  etc.,  .  Myrioiumn. 
K.  Frond  rigid;  each  joint  of  numerous  cells,  ..... 
IT.  Frond  ttoft;  each  Joint  of  a  single  ceil,  ,,,.,.,». 
O.  Stem*  not  obrfously  jointed;  branchlels  whorled,  CladoH^hus. 
O*    Whole  frond  articuldte ;  plnuatelj  branched,     .  '  '       '      i^. 

P.    Froud  capillary,  much  branched, ^. 

P.    Frond  simple,  with  clusters  of  small  branchJcta,    .    MyriUri£Ai4^ 

Q,    Air  vessels  tipped  with  tlliform  points.      ,     , 

Q,    Air  vessels  nearly  or  quite  pointless 

R.    Loaves  glandular;  air  vcsseU  not  longer  than  tholr  fjeditt Li- 
lt.   Leaves  nearly  glandless ;  pedicels  very  short.    . 

8.    Leaves  narrow,  repand  or  sub-entire 

8.     Leaves  broader,  sharply  serrate 

T,    Frond  compressed,  repeatedly  pinnate 

IT.    Frond  flat,  with  a  midrib 

U.   Frond  compressed ^  without  a  midrib,    .*..♦*.*.. 
V,    Air  vcsacU  usually  present;  L!oarHe  species  more  common  than 

the  next 

V.  No  air  vessels;  frond  serrate 

V.  No  air  ve.^SL'ls;  mtirgln*i  entire.    ^ 

W.  Recepiacics  obtuse;  northera.      ,    .     .     , 

W.  Receptacles  acute;  river  mouths,  etc,   ,    . 

X.   Young  stems  villous;  deep  water;  rare.    , 

Y.  Frond  cylindrical;  branches  opposite,  .    . 

Y.    Branches  fl^itllsh^  alternate,  either  with  tu/i^  or  nv\'^ii\  ^v^itw  flj- 

ameutii,  or  subuhite  spines,     ♦•,»..,,,.,. 
Z*    Frond  uudivlded,  c\r  cleft  only  at  apex 
Zp    Frond  tliialiy  deeply  cleft.     ...» 
a.    @tipe  very  lung,  hollow,  largest  midway;  deep  waUi 
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a*    Stipe  short,  cylindricali  solid ;  margin  of  iVond  wavy  or  raffled ; 

very  large 14 

a.    Stipe  flat,  winged;  frond  very  long,  narrow 16 

a.  Stipe  short,  flattened;  much  smaller  and  more  delicate  than  the 

preceding  huge  **  oar-weeds  "  and  **  tangles." 18 

b.  Stipe  nearly  round,  1  to  6  feet  long ;  common 15 

b*    Stipe  flat,  8  to  4  inches  long ;  rare 19 

0.  Frond  pinnatifld  below,  with  veinless  leaflets 20 

d.  Rocks,  etc.,  below  low  tide ;  common  N 21 

e.  Frond  constricted  at  intervals,  1  to  2  feet  long 23 

e.  Frond  not  constricted,  1  to  40  feet  long 22 

f.  Adhering  strongly  to  paper;  rare 24 

g.  On  stones,  Fucus,  Chordaria,  etc. ;  common 25 

h.    Fruit  —  groups  of  spores  in  transverse  lines 26 

i.     Frond  tapering  each  way ;  1  to  4  lines  wide 27 

i.     Frond  an  inch  or  more  wide ;    .    .    .  j 

j«     Dark  green;  attenuate  to  base 28 

j.     Pale;  abruptly  tapering  to  base .  29 

k.    Fruit  —  minute,  scattered  dot-like  sori 30 

1.  Frond  with  long,  flliform,  sub-simple  branches 31 

1.     Irregularly,  mostly  dichotomously  branched 32 

in.  Slender,  with  a  few  short  branches ;  on  Zostera .  35 

m.  Clumsy  with  long  worm-like  branches 33 

in.  Filiform;  branches  long ;  brauchlets  short;  axils  wide.      ...  34 
n.    On  Corallina,  etc.;   tuber  size  of  a  walnut  or  less,  becoming 

flnally  hollow 36 

O.    Brown  pencil-like  tufts  on  the  common  Fuel 37 

p.     Several  species  probably  here ;  the  commonest  is 38 

q.    Branches  slender;  brauchlets  forked,  regularly  whorled.   ...  39 

q.    Coarser,  brauchlets  simple,  irregularly  whorled 40 

p.     In  globose  tufts  on  small  Algne 41 

r.     In  spreading  patches  on  rocks  and  sand 42 

8.     Branches  mostly  opposite  or  in  fours t 

8.     Branches  mostly  alternate U 

t,     Propagula  (pod-like  bodies  regarded  as  the  fructification,  which 

are  formed  by  partial  or  entire  transformation  of  a  branch) 

elliptical,  sessile 48 

t,     Propagula  forming  swellings  in  the  lesser  branches 43 

n.    Joints  of  stem  decidedly  longer  than  broad W 

n.    Joints  of  stem  not  longer  than  broad •  y 

V,    Zigzag,  much  forked;  small  spine-like  brauchlets  at  nearly  every 

joint 51 

V.    Stem  excurrent ;  propagula  elliptical ;  branches  erect 49 

V.    Propagula  elongated ;  our  commonest  Ectocarpus 44 

W.   Propagula  linear,  tipped  with  points  formed  in  the  ultimate 

brauchlets 45 

W.  Tufts  sponge-like,  densely  Interwoven 46 

▲MER.  MATVRAUST,  VOL.  VIII.  26 
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w,  Bniuchcs  with  short,  remote,  horizon tal,  sploo-llke  brAiicltl«is.  6A 

W.  Not  as  above;  loii^,  loose  and  feathery 60 

z.    On  Chorda,  Dictyoslpbon^  etc.    8tc*m  (lexuoQS.      .  03 


LIST  OF  BPECIBS. 

In  the  following  list  the  distribution  of  each  plant  is  gtreo,  at 
far  as  koomi.    The  figures  refer  to  the  average  height  of  tile 
pJaiit  ill  inches. 
h 

2. 
4, 
6. 
6. 
7. 


19-1*. 


SAkGASSUM  *  VTTLGARS  A^rdh  tSeit-LmtfUi),    Cap«  Cod  <uid  aoQtH. 

SA1IGA88UM  MO7*TA0NEi  BalJcy.    Rjiotlc*  UUmi  atu\  SoiiLh,    ISr^. 

SARGA98UM  UACCtFBHUM  Agardh.    (Stii't;rupe§,  G%tl/v»eeft.)   Gulf^troKm. 

SARGASsiiM  itrsTUiJL  Aga^-dh.    Gatl'  ritrciiiii.    ri-4J0. 

Ualidhts  HII.TCC7L08A  LfQgby,    NewfodntUntid*    ]C>-^0* 

Fucus  50Do»t;i*  Lliittjeut*.    New  Tork  wifl  XoHli.    10^50. 

FcctiS  VE^ciCULOSCS  Llniia^ua.    Sew  Jurauy  tttul  Xortht    i 
8.  Fccus  FUKCATUis  Agardh.    NewfoijU'lhiOiL    U-m, 
fiu  Fucr-i  CEii4>»UDES  Linnariie.    New  York.    i^-iA, 
10.  FuciTS  3EHRATi:s  Litiuaeuji,    MasAachusetta  and  North. 
IL  ArTHOCLAIHA  VILLGSA  Duby.    North  Caroliiin.    0-35. 
ri.  DEfiMARE^TiA  VIK1DI3  Lnmoronx.    New  Yi>rk  and  North.    11^^. 
la.  Desmakei^tla  AcrLE.vTA  LtuAorottx*    New  Jersey  mid  NortJi*    11-90, 

14.  LxMisfAttiA  (SACCiiAUijfA  Lamoroiix.    ( I'ttmr  Gfrdle.)    Cap«  Mfiy  fend  X.    ll^UO. 

15.  LAMrjfAtUA  DiaiTATA  LinDSfus  (Oor-ieeoi).    Loag  Itdaud  tind  Narth*    I4>-14IU 
1«.  Lami?<akia  lx)REA  Bory.    Ncirfouudlntid,    'U-^. 

17.  Laminaru  Los'oicaimrs  De  la  Pylaie.    lUiode  t«lAod  ftiid  Xdrtli-   OMOO. 

18.  LAXiNAmA  FAJbCiA  Agnrdh.    New  Jor»ey  Aud  Nortli,    3-li. 
ISL  liAMtNARiA  DBUMATODEA  Dela  PylnJe.    NowrnuDdlnnd.    SO, 

SQi  Al A Ri  A  Esrr LEX T A  G  ro V  iUe  ( Itadiltvktcki ).    Cn  | >o  (J od  nud  NartJi .    ac^ixio, 

SI.  AOAUi'Sft  TUUNBRI  Postele  iind  Utti^recht  {S«a  Colawitr),    Ciipe>  Cod  twil  K. 

^.  CitouDA  FILUM  8tac-k.  (JLcicJttf  Minnjf'K  Ai>r»;.    Capo  May  and  KOfth. 

«J.  Chorda  LCiMlSNTAtilA  Lyiighy.    Charlebltjii  aud  North.    tt-IU. 

1^.  SiiLOi^uORA  titti^ODES  Agurdh.    New  tferevy  and  Nt^rlh.    l-vi, 

25,  Durrtosti^fiox  F<F.?ficuLACEi"St  OrcviUo,    Now  Jt?nscy  and  NorUi. 

9^.  STRiARiA  ArrKNUATA  Grevlllc,    New  Tork.   2-3, 

27.  Pt7XCTAKiATE>'UiS8iMAGroville.    ^ow  .K'teiry  rtnd  North,    2-10, 

gp.  PiiscT\RiA  FLA-VTAOtNEA  GreviUe.    Crtf  »  <    .'1  "t-i  Norlh,    fl-lS. 

29.  Plm^tT-UUA  LATIFOLIA  Greville.    New.J^  ►rUi.    t^lS. 

80.  AprEUtM-'occL'S  ECiiiNATUS  Orcvillt?.    M  tr*.    ft-ei. 

81-  CutiRDARIA  FLAGELUFOiwiis  Aifardh.    Now  JcrH*jy  nJid  North,    18-24. 

as.  CaoHi>ARlA  mvARiCATA  Agardh.    Lftng  Ifilaiid  iiiid  »rth.    13-m 

8$.  WJtsooLOtA  VKliMicui*AHifl  Agnrdh*    Halifax,    12-18. 

•More  than  1120  apcclcB  of  Sargassuin  have  been  dc-'cri)* 
dlstit)gui»hud  by  iudctiuite  or  hieooatatit  chAraoter?*.    Prof. 
thU  group -^omc  special  attention,  cxirre8»cd  hb  decided  oplhi-r.  u.,i.  i-m 
Amtjrii'an  "i*pcc"lc§**  were  merely  famia  or  Tirietiefi  of  one  and   iha 
Spccimeni  with  Ideuded  rhnrncterfl  of  No».  I  and  2  are  nut  uncommon. 

fill  the  AMKKfCAN  NATi'BAUST  for  AugUfct,  ]  -  girca  of 

mine  of  tt  sipecimcu  uf  Dicrnro5U*ttDX  roLNrcLtAn  >  v  <tu  Ciirmi^ 

uroiOiMiH  tud  nn  a  pant!*JiU.%  Imt  wa  a  branf''h  *trthc  tiauii!  pUuU.    L'tileAe  tt^  ik 

miiitakc,  either  tn  ob^ervnikou  or  In  lilciitiilcation.  this  wonid  show,  a»  ■««! 

long  ago  by  Arvfichoug,  thai  Diclyoeipliou  is  merely  mi  almomtftl  ttjitc  oi  Uh&rddsHm 
fiagtUiformi*, 
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CANNIBALISM   IN  AMERICA.  403 

S4.  Mesooloia  VIBE8CEN8  Carmichael.    MassachueettB  aod  South.    2-12. 

35.  Me600IX)ia  ZOSTEILK  Areschoag.    Haliftix.^  6-8. 

88.  Lbathesia  TUBERiroRMis  Gray.    Whole  Coast.    Hi- 

87.  Elachista  fucicola  Fries..  Whole  Coast.    1  or  less. 

88.  Mtriokema  8TRANOULAN8  Grevllle.    Coast.    One-tenth. 

88.  Cladostephus  VEUTICILLATU8  Agardh.    Long  Ii»land  and  North.    3-6. 

40.  CLAD08TEPUU8  SPONGI08U8  AgArdh.    Long  Island  and  North.    2->}. 

41.  Sfhacelaria  CIRRH08A  Agardh.    New  York  and  North.    1-2. 
4S.  Sfhacelaria  RADICAN8  Dillwen.    Massachusetts,    i. 

43.  ECTOGARPUS  BRAcniATUS  Uarvey.    Massachusetts  and  North.    2-4. 

44.  5CTOCARPU8  IJTTORALI8  Lyngby.    Virginia  and  North.    G-12. 

45.  ECTOCARPUS  BIUCULOSU8  Lyngby.    Whole  Coast.    3-6. 

46.  ECTOCARPUS  TOMENT08U8  Lyngby.    Massachusetts  and  North.    2-6. 

47.  ECTOCARPU8  PASCICCLATU8  Ilarvcy.    New  Jersey  to  Massachusetts.    3-6. 

48.  ECTOCARPUS  GRANULOSUS  Agardh.    Massachusetts.    4-8. 

40.  ECTOCARPUS  DURKEEl  Agardh.    New  Hanipi^bire.    .    2. 

60.  ECTOCARPUS  MiTCiiELi-^  Harvey.    Nantucket.    2-3. 

51.  ECTOCARPUS  LANDsnuRGi  Httrvey.    Nova  Scotia.    1-2. 
62.  ECTOCARPUS  HooPERi  Harvcy.    New  York  ( ?).    3-8. 
53.  Mtriotrichia  filiformis  Griffiths.    Maine.    1-2. 


HUMAN    REMAINS    IN    THE    SHELL    HEAPS    OF  THE 

ST.  JOHN'S   RIVER,  EAST  FLORIDA. 

CANNIBALISM.* 

BY    PROF.    J.    WYMAN. 

After  repeated  examinations  of  the  more  important  shell  heaps 
on  the  St.  John's,  we  have  failed  to  find  any  evidence  that  they 
were  used  for  the  burial  of  the  dead,  or  for  any  other  purpose 
than  dwelling  places.  Human  bones  have,  however,  been  dis- 
covered in  them,  from  time  to  time,  under  peculiar  circumstances, 
and  as  their  presence  opens  a  question  of  much  interest,  it  will  be 
desirable  to  describe  in  detail  each  of  the  instances  in  which  they 
have  b6en  detected,  especially  where  the  bones  have  been  found 
in  considerable  numbers. 

1.  The  first  which  came  under  the  notice  of  the  writer,  was  at  Old 
Enterprise,  on  Lake  Monroe,  in  1861,  a  few  rods  above  the  high 
bluff  and  near  the  shore  of  the  lake.  The  deposit  of  shells  w^here 
the  bones  were  found  is  about  four  feet  thick,  and  has  been 
much  washed  away  by  the  waves  during  the  great  storms.  While 
making  an  excavation  near  the  roots  of  a  large  palmetto  tree 

*  We  are  permitted  to  print  this  paper  in  advance  fVom  the  *^  Sixth  Annual  Report 
of  the  Peabody  Museum  of  Anthropology,"  now  in  press.— Eds. 
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which  had  been  partially  uncovered  by  the  action  of  the  water, 
human  bones  were  found  about  two  feet  below  the  surface.  A 
foot  above  them,  where  a  lire  had  been  made,  were  ashes  and 
large  pieces  of  oak  charcoal.  The  bones  were  not  burned^  how- 
ever, and  did  not  appear  to  have  been  connected  with  the  fire  in 
any  way.  They  were  broken  into  pieces  a  few  inches  long,  just  as 
was  the  case  with  the  bones  of  the  deer  from  the  same  deposit,  or 
from  the  adjoining  bluff,  and  like  them  had  lost  their  organic 
matter,  were  incrusted  with  lime,  and  had  become  cemented  to- 
gether, so  as  in  all  respects  to  have  the  appearance  of  the  same 
age  as  the  bones  of  the  animals  associated  with  them. 

The  fragments  consisted  of  the  head  of  a  femur  broken  off  just  be- 
low the  lesser  trochanter,  two  fragments  of  the  shaft  of  this  bone, 
one  fragment  each  of  the  shaft  of  the  tibia,  fibula  and  humerus,  a 
part  of  a  scapula,  including  the  glenoid  portion,  two  metatarsal 
bones,  and  one  phalanx  of  a  thumb.  It  is  quite  probable  that 
there  were  originally  a  larger  number  of  pieces  and  that  many 
had  been  carried  away  by  the  action  of  the  water  in  its  encroach* 
ments  on  the  shore. 

Two  important  and  more  complete  discoveries  were  made  in  the 
neighborhood  of  Blue  Spring,  though  the  localities  were  somewhat 
over  two  miles  apart. 

2.  One  of  these  was  on  the  left  bank  of  the  creek  through 
which  the  spring  discharges,  and  about  thirty  feet  from  its  union 
with  the  river.  The  bones  were  found  about  two  feet  below  the 
surface,  embedded  in  the  shells,  and  represented  a  large  part  of 
the  bones  of  the  skeleton.  They  were  nearly  all  more  or  less 
broken,  and  were  scattered  about  without  any  definite  order. 
Many  fragments  of  the  skull,  however,  were  found  near  together. 
Besides  the  pieces  of  the  cranium,  there  were  fragments  of  the 
following  bones :  viz.,  the  lower  jaw,  right  and  left  clavicle,  right 
humerus,  right  and  left  scapula,  ulna  of  both  sides,  right  radius, 
right  and  left  femur,  right  tibia,  the  two  patella?,  upper  end  of  the 
sternum,  one  fragment  of  pelvis,  many  fragments  of  ribs  and  a 
few  bones  of  hands  and  feet.  The  humerus,  radius  and  tibia  of 
the  left  side  were  not  found. 

3.  The  other  collection  is  from  a  low  oval  mound,  in  the  swamp 
or  meadow,  two  miles  in  a  northerly  direction  from  Blue  Spring. 
Here,  again,  portions  of  many  parts  of  the  skeleton  were  present. 
Notwithstanding  careful  search  beyond  the  limits  where  the  bones 
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were  discovered,  not  a  single  piece  of  the  head  was  found.  Of 
eleven  vertebriE  found,  all  except  one  (the  fifth  lumbar)  had  their 
arches  detached,  as  if  for  removing  the  spinal  cord.  The  right 
innominate  bone  was  broken  into  four  pieces ;  of  the  left  only  one 
large,  including  the  acetabulum,  and  a  few  small  pieces  remained. 
The  right  femur  was  broken  into  three  and  the  left  into  five 
pieces ;  the  left  radius  and  left  ulna  each  into  three  pieces,  the 
left  humerus  into  two,  and  the  head  of  it  was  missing.  All  the 
bones  of  the  right  arm  and  right  leg  below  the  knee  were  missing. 
There  were  many  fragments  of  ribs.  The  different  pieces  were 
scattered  about  over  a  surface  of  four  or  five  square  yards  and 
promiscuously  mingled.  Tlie  bones  had  not  been  previously  dis- 
turbed. 

Near  these  remains  were  found  some  fragments  of  a  large 
earthen  vessel,  apparently  capable  of  holding  several  gallons,  and 
varying  from  a  half  to  three-quarters  of  an  inch  in  thickness. 
The  bones  had  lost  xill  their  organic  matter,  and  when  struck 
against  each  other  have  a  decided  ring. 

4.  A  small  collection  of  human  bones  was  found  in  a  shell  field 
a  few  hundred  feet  south  of  the  mouth  of  the  creek  at  Blue 
Spring,  and  near  the  river.  They  consisted  of  fragments  of  the 
humerus,  tibia,  lower  jaw,  scapula  and  ulna,  broken  in  the  same 
manner  as  those  just  described,  and  also  bones  of  the  hands  and 
feet.  As  the  field  in  which  they  were  discovered  had  been 
ploughed,  it  is  uncertain  to  what  extent  the  breaking  of  them  may 
have  been  accidental.  The  appearances  were  the  same  as  in  the 
bones  already  described.     There  were  no  signs  of  a  burial  place. 

5.  Many  fragments  of  an  imperfect  human  skeleton  were  found 
in  the  mound  on  Huntoon  Island,  and  near  Huntoon  creek.  They 
were  covered  with  shells  to  the  depth  of  eighteen  inches,  and 
though  the  place  was  completely  explored,  only  the  following  were 
discovered ;  viz.,  fragments  of  a  skull,  an  imperfect  lower  jaw, 
pieces  of  the  right  and  left  thigh  bones,  a  piece  of  an  upper  arm 
bone,  some  fragments  of  the  forearm  and  leg,  and  a  few  joints  of 
fingers  and  toes.  The  bones  were  all  of  a  diminutive  size,  evi- 
dently those  of  a  dwarf.  Basing  an  estimate  on  the  proportions 
of  the  thigh  bones  to  the  whole  skeleton,  the  individual  is  sup- 
posed to  have  been  about  three  feet  and  a  half  high.  The  angles 
and  articular  processes  of  the  lower  jaw  were  broken  off  and  the 
molar  teeth  had   nearly  all  disappeared   during  life,  and  their 
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alveoli  had  been  absorbed.  These  facts  indicate  an  individual 
which  was,  at  the  least,  adult.  Forty  feet  from  the  place  where 
these  bones  were  found,  a  large  tree  had  been  overtumedf  and 
among  the  shells  carried  up  by  the  roots,  was  found  a  hamaii 
ankle  bone  (an  astragalus),  but  a  careful  search  brought  to  light 
nothing  else,  in  this  direction,  belonging  to  man. 

6.  A  single  fragment  of  a  human  upper  jaw  of  the  right  Bide, 
was  found  in  the  large  shell  heap  on  the  same  island  and  near  the 
river  buried  to  the  depth  of  six  or  seven  feet,  and  could  have  been 
deposited  there  only  at  the  time  the  mound  was  built.  An  upper 
arm  bone,  whole,  parts  of  the  lower  jaw,  and  a  few  fragments  'of 
other  bones,  were  discovered  in  the  debris  at  the  base  of  the  same 
mound  where  it  had  been  undermined,  but  the  precise  place  from 
which  they  had  fallen  is  uncertain. 

7.  In  the  remnant  of  a  mound,  three-quarters  of  a  mile  below 
Hawkinsville  and  on  the  left  bank,  human  bones  were  found,  about 
a  foot  deep,  in  a  layer  of  shells  not  more  than  two  feet  thick* 
They  appeared  to  be  of  the  same  age  as  the  shells  in  which  they 
were  embedded,  and  were  all  broken,  and  much  scattered,  a  proof 
that  they  had  not  been  buried.  A  second  deposit  was  found 
twenty-five  feet  from  the  preceding,  the  bones  were  somewhat  in- 
crusted  with  lime,  and  were  more  decomposed.  There  were  from 
the  first  localit}'  seven  fragments  of  cranium,  two  of  the  left 
humerus,  two  of  the  left  clavicle,  one  of  the  right  ulna,  one  frag- 
ment each  of  the  right  and  left  tibia  and  several  small  pieces  of 
other  bones.  The  shore  where  both  these  sets  were  found  had 
been  undermined  and  it  is  probable  that  many  pieces  had  been 
washed  away. 

8.  Excavations  made  on  the  side  of  Bartram's  Mound  near  the 
river,  and  where  it  had  been  undermined,  brought  to  light  numer- 
ous pieces  of  human  bones  all  belonging  to  one  skeleton.  There 
were  eighteen  fragments  of  cranium,  the  right  half  of  the  lower 
jaw,  the  teeth  of  which  had  nearl}'  all  been  lost  and  their  alveoli 
absorbed,  and  thirty  fragments  of  •  other  bones  including  those  of 
a  femur,  humerus,  radius,  tibia,  fibula,  and  a  patella.  All  of 
these  appeared  to  have  been  covered  for  a  long  time,  had  lost 
nearly  all  their  organic  matter  and  were  incrusted  with  a  thin 
layer  of  calcareous  deposit.  It  is  quite  likely  that  here  too  some 
of  the  bones  original!}-  deposited  had  been  washed  away  by  the 
river,  as  the  mound  at  this  point  had  been  largely  destroyed.     In 
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several  instances  tlic  cranial  bones  were  broken  into  small  frag- 
ments and  were  in'egularly  cemented  together  by  the  deposit  of 
lime. 

.  y,  A  large  bloek  of  consolidated  shells  split  from  the  front  of 
ccola  Mound  left  exposed  a  portion  of  a  human  skull.  In  de- 
taching this,  other  bones  were  brought  to  view  and  excavations 
were  continued  until  no  further  traces  could  be  disco veitnl.  The 
chief  part  of  the  bones  were  removed  in  a  mass  of  conglomerate 
and  subsequently  exposed  by  chiselling^  away  the  matrix,  but.  fi-ora 
which  they  have  not  been  wholly  detached.  The  organic  matter 
has  entirely  disappeared  and  the  matrix  adheres  so  firmly  to  tho 
bones,  that  it  is  very  difticult  to  separate  it  without  at  the  same 
time  breaking  off  pieces  of  bony  structure. 

Of  all  the  human  remains  we  have  met  with  in  the  shell  mounds 
Be  last  are  the  most  interesting,  both  on  account  of  tlieir  greater 
and  of  their  being  almost  the  only  ones  which  can,  with  any 
certainty^  be  refen^ed  to  the  earliest  period  of  the  mounds.  Osce- 
ola mound  is  one  of  the  series  in  which  potterj^  is  not  found,  and 
its  materials,  as  well  as  the  mound  as  a  whole,  have  undergone 
great  changes. 

There  are  certainly  bones  from  two  individuals,  mingled.  Two 
thigh  bones,  which  are  mates,  He  side  by  side,  but  in  reversed 
(positions,  tlie  upper  part  of  one  cori-esponding  with  the  lower  of 
the  other.  The  articular  portions  are  gone.  Parts  of  at  least  two 
others  were  found,  one  of  whifh  was  removed  nearly  whole.  Of 
the  other  there  are  two  cylindrical  portions,  one  55  and  the  other 
ijQaun  lojig^  *Y\i^  exposed  ends  of  the  sliorter  one  show  the  inter- 
esting fiict  that  tlie  bone  had  been  artificially  divided,  by  cutting 
a  groove  around  the  circumference  of  the  bone  and  thus  weakening 
it  and  then  breaking  the  remainder.  This  is  a  common  method  of 
diTiding  bones  used  by  Indians.  The  broken  surface  and  the 
marks  of  the  cutting  instrument  are  quite  obvious.  In  the  longer 
piece  these  marks  are  present  but  less  distinct.  As  further  evi- 
dence of  the  presence  of  bones  (Vom  two  individuals,  may  be  men- 
tioned the  lower  ends  of  two  upper  arm  bones,  both  from  the  right 
side  and  of  dilferent  sizes,  and  both  cemented  together.  There 
are  three  tibias,  two  of  which  are  decidedly  flattened  and  belonged 
to  the  same  individual,  the  third  having  more  nearly  tho  triangular 
secti<ui,  but  oidy  slightly  (lattciied. 

Besides  the  above   there  are  fragments  of  a  scapula,  pelvis. 
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were  ftll  Vjut  one  clmnec  diseovenes.  In  all  but  a  siDgle  in- 
stance there  wtts  nothing  to  direct  attention  to  one  place  rathoT 
Itmii  another  in  mtiking  ox ea ratio ns^,  and  as  these  were  liegun 
at  random  it  is  all  but  certain  that  mtiny  others  escaped  detec- 
tion. 

It  wonhl  per  Imps  be  pjoing  too  far  to  saj  that  the  presence  of 
hamati  bones,  under  the  ctreumstaneea  above  described,  amounted 
to  absohite  proof  of  cannibalisni,  Tlie  LesUmony  of  eye-witnesses 
would  be  the  only  sure  evidence  of  it.  There  is,  however,  nothing 
with  regard  to  them  which  is  inconsistent  with  this  practice,  nor 
does  any  otiier  explanation  occur  to  us  whieli  accounts  for  their 
presence  so  well,*  • 

If  there  were  any  eye-witnesses  of  cannibalism  among  the  Euro- 
peans who  explored  Florida  in  the  earliest  days  of  its  history, 
they  have  left  no  records  of  the  fact.  In  later  times  Jonathan 
Dickenson,  a  Pennsylvania  quaker,  who  was  wrecked  on  the  coast 
near  St.  Lucia  in  lt>y9,  in  the  narrative  of  his  sulferinga,  call^  the 
inhabitants  cannit*;ils,  Ijtit  nowhere  saw  human  flesh  eaten  by 
them*  The  most  direct  statement  he  makes  is  as  follows:  **at 
this  town  about  a  twelve-month  before  a  parcel  of  Dutch  men 
were  killed,  who  having  been  east  away  on  the  Bohemia  (Bahama) 
Shoals,  they,  in  a  Ihilt  winch  they  built,  escaped  hither  ami  wei^e 
devour^  by  these  cannibals,  as  we  understand  by  tlie  Spaniards.^ f 
I  am  indebted  to  Dr.  C.  F*  Winslow  for  a  statement  in  the  records 
of  Kantucket  that  Capt,  Christopher  Hussey  'Mvas  cast  away  on 
the  Flori<la  coast  and  devoured  by  cannibals,**  This  event  was 
also  In  the  lattc»r  part  of  the  seventeenth  century, J 

The  reasons  derived  from  our  own  observations  for  believing 
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tbe  njonnds  the  spongy  en<ls  show  no  mru^ks  of  teeth  and  are  well 
preserved  though  detached  from  the  shaft. 

The  coiidusioD  *ve  have  given  is  strengthened  by  tlje  ffict  that 
cauiubttlism  prevailed  largely  in  both  Nortli  and  South  America, 
and  that  the  nativess  of  Ameriea  were  led  to  it  by  the  same  mo- 
tives as  were  those  of  otlier  parts  of  t[\o  worliU  In  generid  this 
practice  may  be  said  to  commend  itself  to  the  savage  mind  from 
the  following  considerations  : — 

With  some  it  was  a  matter  of  choice,  depending  upon  a  liking 
fur  humfui  ilesh  as  an  article  of  food,  as  with  the  Fijians,  who  had 
oot  even  the  excuse  growing  out  of  a  scarcity,  for  food  of  all 
kinds  existed  with  them  in  greatest  abundance.  With  others,  and 
these  are  by  far  the  most  numerous,  it  was  practised  as  an  act  of 
vengeance  or  triumph  over  a  fallen  foe,  uitd  with  still  others  it 
may  be  said  to  have  ]»eeu  of  the  nature  of  a  superstitions  rite  or 
ecixMnony,  as  with  the  ancient  ^Lexicans,  tiie  ^liamis^  and  others. 
To  the  above  should  be  added  the  pressure  of  extreme  hunger,^ 
which  drives  both  savage  and  civilized  man  to  this  terrible  al- 
ternative. 

Of  starvation  notliing  need  be  said,  except  that  it  is  not  im- 
probable that  the  idea  of  eating  liuman  flesh  as  ordinary  food,  raay, 
perhaps,  have  bad  its  origin  in  eating  it  as  a  necessity.  Once 
tasted  and  Ibund  to  be  good,  as  all  cannibals  aver  that  it  is,  under 
the  intluenec  of  snvjige  instincts  and  passions,  the  conversion  of 
an  enemy's  tlesh  into  meat  to  cat  would  be  very  natural. 

Of  course  the  above  motives,  excluding  the  last,  may  be  more 
or  less  combined,  and  a  savage  by  eating  his  enemy  may  get  his 
revenge  and  satisty  his  appetite  at  the  same  time.  Or,  as  with 
the  Kew  Zealauder,  who  loves  lunnau  flesh  as  a  choice  food,  and 
who  also  eats  it  under  the  superstitious  belief  that  he  thus  not 
only  incorporates  the  body  of  his  enerny  with  his  own,  but  absorbs 
also  his  encmy*8  soul,  so  that  ever  after  the  two  are  one.  To  the 
victors  this  had  an  especial  significance,  for  believing  in  a  f\iture 
state  and  the  presence  of  his  enemy  there,  if  he  eats  him  in  this 
life  he  makes  sure  of  it  that  there  will  be  no  trouble  with  him 
hereafter,  for  he  possesses  him  botly  and  soul  already. 

In  the  cannibalism  as  practised  in  tbe  two  Americas,  one  recsog- 
nizes  the  same  motives  and  tcmlcncics  and  often  combined  with 
them,  in  addition,  a  degree  of  cruel tj^  to  their  victims  unsurpassed 
iu  other  parts  of  the  world. 
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The  degraded  and  brutal  inhabitants  of  Tierra  del  Fuego,  in  their 
fearful  struggle  for  existence,  with  the  elements  on  the  one  hand, 
and  savage  foes  and  scarcity  of  food  on  the  other,  would  seem  to 
be  almost  naturally  led  to  the  practice  of  eating  human  flesh. 
Capt.  Fitzroy  has  given  a  sad  picture  of  these  poor,  wretched 
creatures,  living  on  the  ver}'  verge  of  regions  just  capable  of  sus- 
taining life.  They  habitually  eat  their  prisoners  of  war,  and  in 
severe  winters,  when  snow  and  ice  cut  off  their  usual  supply  of 
food,  the  old  women  are  sacrificed  without  hesitation.  Having 
choked  and  smothered  them  over  a  dense  smoke,  they  eat  them  to 
the  last  scrap.  The  life  of  the  dog,  however,  is  spared  under 
these  circumstances,  as  he  can  render  cfl3cient  aid  in  hunting, 
which  the  old  women  cannot.* 

Of  the  prevalence  of  cannibalism  in  Guiana,  there  is  evidence 
from  various  sources.  The  histories  printed  by  De  Br}'  t  ^re  full 
of  particulars  of  the  manner  in  which  the  bodies  of  victims  are 
.prepared,  cooked  and  eaten.  Pizarro  and  his  companions,  in  their 
first  but  fruitless  attempts  to  reach  Peru  from  Panama,  came  sud- 
denly upon  an  Indian  village,  when  the  inhabitants  instantU'  fled 
leaving  human  flesh  cooking  before  the  fire.}  We  have  the  author- 
ity of  Humboldt  for  its  existence  on  the  Orinoco  at  the  time  he 
travelled  there. §  Brett  found  what  he  was  undoubtedly  correct 
in  considering  the  remains  of  a  cannibal  feast  in  an  ancient  shell 
heap.  II  The  Mexicans  practised  cannibalism  on  a  most  extensive 
scale  on  certain  occasions.  A  prisoner  was  delivered  to  the 
warrior  who  had  taken  him  in  battle,  and  by  him  after  being 
dressed  was  served  at  an  entertainment  of  his  friends.  **This," 
says  Prescott,  "  was  not  the  coarse  repast  of  famished  cannibals, 
but  a  banquet  teeming  with  delicious  ])everages  and  delicate 
viands,  prepared  with  art  and  attended  by  both  sexes,  who  con- 
ducted themselves  with  all  the  decorum  of  civilized  life."  IT 

There  were  other  kinds  of  victims.  As  is  well  known,  human 
sacrifices  formed  a  ver}^  important  part  of  the  religion  of  the 
ancient  Mexicans.     Their  war  god  was  constantl}-  honored  with 

♦  Voyage  of  Adventure  and  Beagle.    Vol.  ii,  pp.  18:J  and  189. 

t  See  De  Brj's  narratives—  Brazil,  Voyage  of  Joannes  Stadias,  licssiiH,  pp.  71,  81, 
89, 120  and  127;  also  voyage  of  Joannes  Lenis,  Burgundu.'t,  p.  21.J. 

X  Prescott,  History  of  the  Conquest  of  Peru.    London,  Bentley.  1854.    p.  00. 

§  Personal  Narrative.  Bohn's  edition.  Vol.  ii,  pp.  354,  411-415. 

II  Eev.  J.  G.  Wood.  Uncivilized  llaces  in  ^\J1  Countries  of  the  World.  London, 
1870.    Vol.  ii.  p.  G02. 

IT  Prescott,  Hifetory  Conquest  Mexico.    Philadelphia,  1874.    Vol.  i,  p.  81. 
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them,  and  the  companions  of  Cortez  saw  large  piles  of  the  skulls 
of  those  who  had  been  sacrificed.  On  such  occasions,  after  the 
heart  had  been  cut  with  an  obsidian  knife  from  the  living  victim, 
it  was  offered  to  the  sun  and  then  to  the  god;  the  body  was 
thrown  down  the  teocalli  and  afterwards  divided  and  eaten.  The 
native  allies  of  the  Spaniards,  in  the  siege  of  Mexico,  ate  the 
bodies  of  their  dead  enemy.*  In  the  city  of  Mexico  itself,  as  the 
siege  was  prolonged  and  food  became  scarce,  the  number  of  vic- 
tims first  sacrificed  to  propitiate  the  god  of  war  in  hope  of  relief, 
then  served  out  as  food  to  the  starving  people,  was  very  large. 
These  sacrifices  were  often  made  in  the  sight  of  the  Spaniards, 
who  sometimes  recognized  the  lighter  skin  of  their  countrymen  as 
they  wound  their  way  up  to  the  sacrificial  stone  to  be  in  turn  dis- 
tributed as  food  among  the  besieged,  f 

Of  all  the  American  cannibals  the  Caribs  undoubtedly  had  a 
stronger  love  for  human  fiesh  than  any  others,  and  not  only  ate 
their  enemies  taken  in  battle  as  a  matter  of  revenge  as  well  as 
gratification,  but,  like  the  Fijians,  even  fattened  their  prisoners  for 
the  cook-house  that  they  might  make  better  and  more  palatable 
food. J  It  was  also  practised  among  the  Iroquois,  Algonquins, 
Mamis  and  Kickapoos  ;§  it  existed  in  Louisiana,  ||  Illinois,  and  on 
the  northwest  coast.  The  most  precise  narratives  we  have  of  this 
practice  are,  however,  to  be  found  among  the  'relations'  of  the 
Jesuits  who  were  often  eye-witnesses  of  the  feasts  of  human  flesh 
held  by  the  Iroquois  and  Algonquin  tribes. 

One  shudders  with  horror  at  the  prolonged  tortures  which  pre- 
ceded death  and  the  feast  among  these  savage  people.  Every 
device  cruelty  could  suggest  was  practised.  Long  before  death, 
sometimes  days,  torture  began.  Burning  brands  were  applied  to 
the  naked  skiu,  nails  were  bitten  from  the  fingers,  and  fiesh  from 
the  limbs,  gashes  were  cut  in  the  arms  and  legs  and  hot  brands 
thrust  into  them  ;  the  scalp  was  stripped  from  the  head  and  live 
coals  and  hot  ashes  poured  upon  the  bleeding  surface.  Women 
and  children  joined  in  these  fiendish  atrocities,  and  when  at  length 
the  victim  yielded  up  his  life,  his  heart,  if  he  were  brave,  was 

•Ibid.,  Vol.  iii,  p.  1J2. 
t  Ibid.,  p.  \M. 

X  Peter  Martyr.    Decade  1,  L.  I.,  folio  2,  A. 

S  See  notes  of  Uod.  Lewis  Cass  to  Ontwa  the  son  of  tlie  Forest,  a  poem  by  Henry 
Wliiting.    New  York,  ISW,  p.  129. 

11  Father  Henuepin.    Description  de  la  Louisianei  Parle,  18C8.   pp.  66,  68, 69. 
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ripped  from  bis  body,  cut  in  pieces,  broiled,  and  given  to  the  young 
men  under  tbe  belief  tlmt  it  would  increase  their  courage ;  they 
drank  his  blood,  thinking  it  would  make  them  more  wary,  and 
finally  his  body  was  divided  limb  from  limb,  roasted  or  thrown 
into  the  seething  pot,  and  hands  and  feet,  arms  and  l^s,  head 
and  trunk,  were  all  stewed  into  a  horrid  mess,  and  eaten  amidrt 
yells,  songs  and  dances.* 

Much  more  might  be  added  but  enough  has  been  said  for  our 
purpose,  viz  :  to  show  that  cannibalism  being  so  common  in  other 
parts  of  America,  there  would  be  no  improbability  of  its  existence 
in  Florida.  We  have  entered  more  into  details  than  we  otherwise 
should  because  the  subject  of  American  cannibalism  has  not  re- 
ceived the  attention  it  deserves.  Mr.  Francis  Parkman  is  almost 
the  only  one  who  has  taken  the  trouble  to  call  attention  to  the 
documentary  evidence  which  exists  bearing  upon  it,  and  I  am 
largely  indebted  to  his  writings  and  to  himself  personally  for 
references  to  original  statements. 


THE  HISTORY  OF   THE   LOBSTER. 


At  length  we  have  in  a  paper  by  Mr.  S.  I.  Smith,  assistant  in' 
the  Sheffield  Scientific  School,  New  Haven,  a  careful  history  of  the 
changes  undergone  by  our  native  lobster,  with  valuable  informa- 
tion on  the  season  of  breeding,  and  other  facts  of  practical  in- 
terest. The  lobster,  so  important  as  an  article  of  diet,  is  dying 
out  from  overfishing,  and  the  time  may  come  when  it  will  have  to 
be  artificially  raised.  The  information  afforded  by  Mr.  Smith  is 
a  result  of  the  comprehensive  views  of  Professor  Baird,  U.  S. 
Commissioner  of  fisheries,  who,  besides  his  own  laborious  inquiries 
into  the  condition  and  prospects  of  our  fisheries,  has  called  to  his 
aid  many  naturalists,  who  have  by  their  special  researches,  with 
the  aid  of  the  vessels  and   apparatus   afforded  by  government, 

*For  a  JustiflcatioQ  of  this  picture  of  eayngctythe  reader  is  referred  to  La  Potheiie, 
Hist,  de  V  Amerique.  Taris,  1722,  p.  23.  llelation  of  Bartbelemy  de  Vimout,  ia4i,  p.  4S. 
Relation  of  Jean  Brebenf,  July  103G,  p.  IJl.  Relation  of  Francois  Joseph  I^  Mercier. 
June,  1(537,  p.  118.    Relation  of  Vimout,  nm,  p.  41. 
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thrown  much  light  on  the  natural  historj^  of  our  fishes  and  their 
food. 

Tht3  following  is  an  abstract  (otitn  in  the  author's  own  words) 
of  Mr,  Smith's  paper,  whieh  appeared  late  dnring  1873,  in  the 
Transactions  of  the  Coo- 
necUcut  Academy  (vol*  ii) 
imd  in  part  in  the  appendix 
to  the  report  of  tiie  D,  S. 
Fifth  Conjmissioner^  lately 
isaued.  The  season  at 
which  the  female  lobsters 
carrj'  eggs  varies  much  on 
dilferent  parts  of  the  coast. 
Mr*  Smith  states  that  lob- 
stei-s  from  New  London 
and  Stooington,  Conn.,  are 
with  eggs  in  April  and 
May,  while  at  Halifax  he 
found  them  with  eggs,  in 
which    the    embryos  were 

just  beginning  to  develop,  early  in  September.  We  have  seen 
them  in  Salem  with  the  embryos  ready  to  hatch  in  the  middle  of 
May,  and  are  told  by  Mr.  J,  Ii,  Enierton,  that  they  also  breed 
here  in  Novemlier,  It  is  not  impossible  that  they  breed  at  inter- 
vals throughout  the  year.  This  is  an  important  point.  At  any 
rate  there  shouM  be  a  close  time  on  the  t-oast  of  New  England, 
during  April  and  May,  and  October  and  November.  Persons 
sliouUt  also  lie  fined  heavily  for  selling  lobsters  with  eggs  attached. 

The  appearance  of  the  embryo  in  the  egg  is  represented  by  fig* 
81,*  He  divides  the  larval  condition  of  the  lobster  into  three 
stAges.  The  first,  represented  on  plate  3,  figs.  A,  B  (D  one  of 
the  cephalothoracic  legs  of  the  second  pair,  enlarged  20  diameters  ; 
a,  exopodus  ;  6,  epipodus ;  c,  branchial  appendages),  is  a  little 
under  a  third  of  an  inch  long,  and  was  found  early  in  July  at 

♦  Emlii70,  »om(?  lHt»«  before  tmt^))lng'«  removed  lYom  the  extcmjU  pnvelo|»e  ond 
•bOfni  iu  a  »Me  view,  cnliuired  ^  <lt>itnt!t«r«;  a,  /i.  rlnik  t'recu  yolk  ruim*  stiU  nnnh* 

m*  'd  vvhkli 

for  I.  .,.L....,  ; :<  -.i.t ,.r.  .r..,i,. ,.  ,t.  t ..-,., ^-,...  ..*  ■Am  tAine; 

f t  t  -^  with  tlicir  exopo^lnl  Untooboa;  J^,  Intefiliiiei  k  buitrt;  m> 
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WoofVs  Hole,  Mass.  In  the  second  stage,  the  animal  has  in- 
creasod  in  size,  and  rudimentary  appendages  have  appcarcil  upon 
the  second  to  the  fifth  segments  of  the  abdomen. 

In  the  third  stage*  the  animal  is  about  half  an  inch  long,  and 
has  begun  to  lose  its  Mysis-like  (Schizopodal)  appearance  and  to 
assume  some  of  the  features  of  the  adult. 

There  are  probably  two  succeeding  stages  before  the  adult  form 
is  attained,  one  is  described  by  our  author,  while  the  first  of  the 
two  ho  sui)poses  to  have  existed,  but  has  not  yet  discovered.  After 
this  the  animal  ceases  to  swim  on  the  surface  and  late  in  summer 
seeks  the  bottom.  They  feed  on  the  young  of  various  animals, 
the  larva}  of  their  crustacea,  and,  when  much  crowded  in  captivity, 
on  one  another,  the  stronger  devouring  the  weaker.  In  the  first 
stage  of  the  adult  form  when  the  animal  is  about  three-fifths  of  an 
inch  long,  it  still  dirters  from  the  adult  so  much  that  it  wouhl  be 
regarded  as  a  distinct  genus.  ''In  this  stage,  the  young  lobsU^rs 
swim  very  rapidly  by  means  of  the  abdominal  legs,  and  dart  back- 
wards, when  disturbed  with  the  caudal  appendages,  frequently 
jumping  out  of  the  water  in  this  way  like  shrimp  which  their  move- 
ments in  the  water  much  resemble.  They  appear  to  live  a  large 
part  of  the  time  at  the  surface,  as  in  the  earlier  stages,  and  were 
often  seen  swimming  about  among  other  surface  animals.  They 
were  frecjuently  taken  from  the  8th  to  the  28tli  of  Jul}',  and  very 
likely  occur  much  later."  !Mr.  Smith  thinks  the  young  pass 
through  all  the  stages  he  describes  in  the  course  of  a  single  season. 
Those  in  tlie  last  stage  mentioned  he  believes  had  not  been  hatched 
from  the  eggs  more  than  six  weeks  and  very  likely  a  shorter  time. 
Ilow  long  the  young  retain  their  free  swimming  habit  alter  arriving 
at  the  lobster-like  form,  was  not  ascertained. 

Specimens  three  inches  in  length  have  acquired  nearly  all  the 
characters  of  the  adult.  The  description  of  the  different  stages 
are  very  detailed,  and  accompanied  by  admirable  figures. 

''Of  all  the  larval  stages  of  other  genera  of  crustacea  of  which 
I  have  seen  figures  or  descriptions,  there  are  none  which  are  closely 
allied  to  the  early  stages  of  the  lobster.  Astacus,  according  to 
Rathke,  leaves  the  Qgg  in  a  form  closely  resembling  the  adult,  the 

♦(PI.  3,  flf^.  E,  larva  enlargc<l  eight  rliamctcr.  F,  tenninnl  portion  of  the  abiloineii 
ecen  from  above,  enlarged  15  diameter^';  a.  one  of  the  sm;«ll  t^itines  of  the  i>o»terior 
margin  of  the  terminal  segments,  enlargeO  75  diumeterh;  G,  basal  portion  of  one  of  Uie 
cephalothoracic  legs  of  the  t'ccund  pair,  t>howiug  Uie  epipodud  und  branchial  append- 
ages, enlarged  20  diameters.) 


mute  ft. 
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cephalothoracic  legs  having  uo  exopodal  branches  and  the  abdom- 
inal legs  being  already  developed.  Of  the  early  stages  of  the 
numerous  other  genera  of  Astacidea  and  Thahissinidea  scarcely 
anything  is  known,  but  as  far  as  is  known,  none  of  them  appear 
to  approach  tlie  larvie  of  the  lobster.  Most  of  the  species  of 
Crangonidie  and  Paliemonidie  (among  the  most  typical  of  macrou- 
rans),  of  which  the  development  is  known,  are  hatched  from  the 
egg  in  the  zoea  stage,  in  which  the  five  posterior  pairs  of  cephalo- 
thoracic appendages,  or  decnpodal  legs,  are  wholly  wanting,  as  are 
also  the  abdominal  legs,  while  the  two  anterior  pairs  of  maxilli- 
peds,  or  all  of  them,  are  developed  into  locomotive  organs.  In  no 
period  of  their  development  do  they  have  all  the  decapodal  legs 
furnished  with  natatory  exopodal  branches.  There  are  undoubtedly 
larval  forms  closely  allied  to  those  of  llomarus  in  some  of  the 
groups  of  Macronrans,  although  they  appear  to  be  as  3'et  unknown. 

"2s'otwilhstanding  these  larval  forms  of  the  lobster  seem  to  have 
no  close  affinities  with  the  known  larva}  of  other  genera  of  macron- 
rans, they  do  show  in  many  characters  a  very  remarkable  and  in- 
teresting approach  to  the  adult  Schizopoda,  particularly  to  the 
MysidiB.  This  appears  to  me  to  furnish  additional  evidence  that 
the  Schizopods  arc  only  degraded  macrourans  much  more  closely 
allied  to  the  Sergestidie  than  to  the  Squilloidea." 

The  mode  of  moulting  of  the  lobster,  does  not  seem  to  have 
been  observed.  We  are  indebted  to  Mr.  William  11.  Silsbee  for  in- 
formation and  specimens  regarding  that  of  the  adult  lobster,  lie 
thinks  it  only  moults  once  a  year  after  having  nearly  attained  its 
maturity  at  some  period  between  May  and  November.  On  No- 
vember 8th  he  saw  one  moult.  It  drew  its  body  out  of  a  rent  in 
the  carapace,  or  shell  covering  the  front  division  of  the  body. 
The  carapace  splita  from  its  hind  edge  as  far  as  the  base  of  the 
rostrum,  or  beak,  where  it  is  too  solid  to  separate.  The  body  is 
drawn  out  of  the  anterior  part  of  the  carapace.  It  has  been  a 
question  how  the  creature  could  draw  its  big  claw  out  through  the 
small  basal  joints.  The  claw,  sofl  and  fleshy  and  very  watery,  is 
drawn  out  through  the  basal  joint,  without  any  split  in  the  old 
crust.  In  moulting,  the  stomacji,  with  the  cartilaginous  masses 
and  bands  and  a^sophagus,  is  cast  ott'  with  the  old  integument. 
The  length  of  the  animal  observed  before  moulting  was  six  and  a 
half  inches  ;  immetliately  after  seven  and  a  quarter,  a  sudden  in- 
crease in  length  of  three-quarters  of  an  inch. — A.  S.  P. 
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Field   Orsituologt.*^  So  imicb  depends  upon  accurate  «od] 

thorough  flckl-work  that  ornithologists  will  heartily  th&nk  Dr. 
Couos  for  hi^  excellent  "  Manual  of  Iiistructiou,"  for  it  contAloi  ] 
just  the  hrnts*  if  follo^^ed,  to  give  the  highest  value  to  the  work 
of  the  collector*  Poorly  prepared  skina  are  unsightly  enough,  luiil 
indeed,  a  genuine  eye-sore  in  cahiuets,  but  if  accompanied  by  de- 
tailed notes  of  date  and  locality,  with  a  further  record  of  sex  and 
measuremontg,  they  have  a  far  higher  scientltie  value  than  If  In 
thenisehes  without  blemish,  but  lacked  these  essential  iti^msiof  in* 
formation.  In  this  »niaH  volume  of  one  hundred  an<l  sixteen  pagiss, 
Dr,  Coues  has  treated  the  general  suliject  of  collecting  in  a  very 
detailed  and  liighly  satisfactory  manner,  his  varied  experience  in 
the  field,  and  his  knowledge  of  what  const i lutes  good  workin|; 
zuatcrial,  fitting  him  eminently  for  the  task  he  Ims  here  attempted* 
Beginning  with  the  selectiou  and  care  of  guns,  ammunition  ami 
general  erjuipmeuts,  he  treats  in  the  following  chapters  of  how, 
where  and  when  to  seek  for  birds,  and  of  how  to  handle  iind  carrj' 
them  when  obtained ;  of  note-taking,  labelUng  and  meadurlng, 
determining  sex,  etc.;  of  the  preparation  of  bird-skins,  with  di- 
rections also  for  mounting ;  for  collecting  and  preserving  ncst« 
ftnd  oggs,  makhig  cabinets,  and  gtiarding  colloctionfl  «gaiiwt 
insect  pests,  etc.  Assuming  the  reader's  total  ignorance  of  the 
subject,  he  adopts  an  easy,  familiar  etyks  with  here  an<l  Iherw  ft 
rac^iness  that  relieves  the  tediousness  of  the  details  which  oeoe*- 
sarily  go  to  make  up  works  of  this  class. 

In  respect  to  one  point,  liowever,  we  beg  leave  to  differ  fkom 
our  accon)[>lisbed  author,  and  that  is  in  respect  to  hakinQ  J^hlM  \ 
to  rid  them  of  insect  pests.  The  process  is  undoubtedly  U%ot* 
oughly  efllcacious  as  regards  the  destruction  of  the  insects,  bat« 
what  is  also  of  some  unportanee,  the  baking  nearly  niins  tlit 
skins,  reuderiug  them  extremely  fragile.  Bird  skins,  however, 
aeera  to  suffer  much  less  by  this  process  than  mammal  aklno* 
which  baking  once  or  twice  is  usually  sulllcient  to  ulterl; 


•Field  Ornithology.    Cumpming  a  Hiinual  of  InKlmrLitm  Tor  prtjouj ; 
sntl  (irti»crrinff  nirtld,  aud  n  Check  LiaC  of  North  Americiin  UtrdA.     » 
Coue»,  U.S.A.   jSzilcm:  yAtumllfiU*  Agcacy.    IloMi^n:  Kales  A  Laurbu   ^i. 
Dudd  A  Mead,  1^71^ 
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eoinetiines  cansin*^  thera  to  fall  almost  in  pipoes  of  their  own 
weight.  The  present  writer,  although  having  had  the  care  of  one 
of  the  largest  collectioaB  of  skins  in  thus  couiity  for  over  ten  ytiurs, 
has  uever  yet  found  it  necessary  to  bake  a  &kin  to  ml  it  of  insects, 
having  accomplished  it  by  other  means.  Dreaching  a  skin  in 
the  best  quttlity  of  benzine  is  far  preferable  to  baking,  but  this 
is  objectionable  from  its  sometimes  (generally  only  after  several 
applications)  leaving  a  sticky  residuum  on  the  plumage,  A 
better  process  is  that  of  thorough  fumigation  with  the  bi-sulphido 
of  carboti.  which  may  be  accomplished  without  the  olfensiveness 
of  tiie  fumes  being  very  apparent  by  using  a  tight  fumigating 
box  or  chest  made  expressly  for  this  purpose. 

The  '* Check  List/'  though  bound  with  tlio  Manual,  is  essen* 
tiall^'  a  distinct  publication,  being  also  issued  separately*  It  is 
intended  for  use  in  labelling  collections,  and  is  hence  printed  on 
only  one  side  of  the  paper.  The  two  together  form  a  supplement 
to  the  Key,  of  which  they  were  originally  intended  to  form  a  part. 
The  "Cheek  List"  is  a  publication  of  more  importance  than  to  sorae 
its  name  miglit  seem  to  imply.  It  is  based,  the  author  tells  us, 
on  the  Key,  and  **  reflects  exactly  whatever  of  truth  or  error  that 
work  represents."  It  dingers  quite  materially  from  the  Smithsonian 
Check  List,  pul)lished  in  1858,  as  it  very  naturally  shouhU  in 
order  to  properly  represent  the  present  state  of  ornithological 
ficience  in  this  country.  Its  greatest  modification  pertains,  per- 
haps, to  the  system  of  nomenclature  itself,  through  the  introduc- 
tion of  varietal  names.  This,  the  recent  advances  in  American 
ornithology  have  rendered  imperatively  necessary  for  the  proper 
recognition  of  the  numerous  intergrading  forms  which  result  from 
different  conditions  of  environment.  But,  aside  from  this,  the 
present  list  dilfers  from  the  former  in  containing  much  fewer  gen- 
eric names  J  in  emliracing  sorae  fifty  species  added  to  the  North 
American  fauna  since  1858,  and  in  the  exclusion  of  about  150 
of  the  specific  names  of  the  former  list,  from  their  being  **  extra- 
limital,  invalid  orotlicrwise  untenable,'*  though  a  large  proportion 
of  them  stilt  appear  in  the  varietal  designations.  As  ah'eady 
indicated,  the  *^  Check  List"  ia  a  reproduction  of  the  names  usetl 
in  the  Key,  with,  however,  the  adflition  of  authorities  for  both  the 
fipeciOc  and  %*arictal  names,  including  not  only  the  name  of  the 
deacrlber  of  the  species  or  variety,  l»nt  also  the  authority  for  the 
present  association  of  the  names  in  question.    It  also  inchidea 
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a  number  of  8i)eeio^  nml  vurietieft  pulilislietl  buict^  tho 
of  the  Kt^yt  ^1*^  Hst  being  I  trough  t  <lown  lo  April  uC 
year*  In  his  preface  the  author  alhuka  to  the  ^*  many  hcoiIKm] 
and  burdensome  generic  nnnjes/'  vinfortunjitely  adopted  in  Prof. 
Buird's  great  work,  *'for,"  ho  ad(h,  **  Banetioned  by  tbc  Qsag«  of 
such  high  authority,  they  have  paased  current,  and  are  ton  cIomIj 
ingrnin<'<i  m  our  nouienclnture  to  be  goon  eradieAted/*  TbSa.  Iitiw- 
ever,  only  represents  one  ol'  the  j)hjt8cs  through  whieli  mir  Kyftuct 
haa  passed,  anti  which  was  not  wholly  without  rtHl#*fMiiing  fealurr*, 
however  true  it  may  be  that  the  time  ha?  eome  for  us  to  rid  oar- 
8elve»  of  such  now  useless  relies.  Duriug  the  publlt-alioD  of  Ibe 
Key,  Dr.  Coues  instituted  this  neeiled  reform,  but  Un>  late  for  Iti 
systematic  appHeation  throughout  the  cIilss.  The  land  btnU  wtw 
hence  lell  in  this  respect  unchanged,  while  in  the  gcnerie  naXQMi  of 
the  waders  and  swimmers  we  were  carried  back  again  to  tbi!  ilajl 
of  Audubon,  the  genera  adopted  being  essentially  those  of  bb  8y* 
nopsis.  The  publication  of  tUe  *•  Check  List"  seemetl  to  iireMOl 
a  favoralile  opportunity  for  a  similar  restriction  anmtig  tbc  limd 
birds,  which  our  author  has  failed  to  improve.  It  is  bcncc  a  mat- 
tor  of  regret  that  he  has  rigidly  adiiercd  to  the  Key,  instead  of 
departing  from  it  buttlciently  to  have  given  us  a  consistent  aysUn 
of  generic  names  throaghout*  —  J,  A.  A. 

The  BtyTTEHFiJEs  OF  North  America.* — Tlie  success  (in  every 
way  but  a  pecuniary  one)  of  the  first  series  of  this  otliolmble 
work,  has  led  to  the  publication  of  a  second.  This  will  not  lie 
strictly  cou lined  to  the  descriptions  and  delineations  uf  new  sp^ 
cies,  but  the  metamorphoses  of  species  before  described  will  W 
given,  a  much  more  important  matter  than  the  d  *         inl 

illustration  of  new  species,  uuless  acconjpanieil  In  .§. 

The  plates  of  this  new  part  are  thorofigtdy  well  done ;  a  Uttlo  more 
attention,  however,  to  the  drawing  of  the  larva?  and  pupce  would 
add  to  the  perfect  accuracy  of  the  figures  devoted  to  them,  tbmigb 
the  faults  we  peiveive  in  one  or  two  cases,  t\  e.  an  indlslinctofsji  Mf 
outline  of  the  Ix^dy  and  its  parts,  may  be  due  to  the  j/rinler.  We 
wish  tbe  pages  coidd  be  nnnjberedt  for  ease  in  future  reference* 
The  text  is  lucid  and  Interesting,  the  plates  are  not  inferior  totiie 
best  ever  published   In  Eiuope,  and  the  work  is  iit    'v-  »*    ^  *•-  •• 

•TUe  &tutoiintt«  or*  Noiih  Aini»rico«  with  colored  «lravrihg»  unit  \h 
U.  LdwunU,    St*€oiiil  ^ctit]«,  i'jiti  I.    ^pw  Vork:  Hunt  lAtid  Itougait 
Ate*,  v\i^  iS  atad  ft  colored  plaUiB*    $2,00  a  pun. 
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erodit  to  tim  con n try.  It  is  an  iwlni liable  presentation  book, 
c»it[K*r  for  young  entomologists*  or  as  an  aiir-ac'tive  serial  fur  the 
cirawing-room  table, 

Deki*  Sf.a  Fi,oitn>A.x  Vulyzojl,* — This  elaborate  treatment  of 
Lire  Polyzoa  of  tlip  Flnri<lna  chrvnticl  is  based  on  the  deep  sea 
drtMlgiug  rnmle  by  Count  Pourtalos  of  tlie  U.  8,  Const  Survey,  The 
geagrnphical  distribution  of  the  forma  fonnd  at  the  greatest  depths 
in  the  channel,  U  of  high  iuterost  as  the  asftomblagc  einbnwed  not 
only  well  known  arctrc  but  also  antarctic,  and  even  Australian 
api'cies,  with  tjjose  purely  tropical.  The  collection  afibnU,  as  Dr. 
Smitt  states,  **now  confirmation  to  the  geographical  theory  first 
snd  roost  clearly  stated  by  Prof*  S.  Lov^^n,  that  the  deep  sea  fauna 
is  a  uniform  one,  connoctini^  the  north  pole  with  the  south  through 
species  of  animaU  distinguished  by  their  strong  vital  force,  and, 
ihi-rofore,  also  by  their  jlfrcnt  geoloijical  age.'*  Several  cretacemi*, 
and  a  number  of  tprtinry  (Kumpenu,  Aui^tndinn  and  Californian) 
sjjccies  are  rccoidcd  iis  now  living  in  the  Floridan  seas. 

Tub  Publications  or  tiik  Blfpalo  Society  op  Natural  Sci- 
SKces.f — The  fourth  and  last  number  of  the  llrst  volume  of  th<J 
'*  Kulletin**  of  tins  society  is  a  capital  one  ir  we  consider  either  the 
number  and  variety  of  the  papers,  the  excellence  of  tlni  illustra- 
ttona,  or  the  promptness  with  which  the  paits  are  issneiii*  llio 
pnhlication  U  indeed  a  great  credit  to  the  city  of  Butfalo,  and 
evinces  the  interest  felt  in  scientific  studies  by  the  citizens,  Scv- 
i^ral  entomologit'al  |»npers  are  contributed  by  Mr.  Grote,  the  cu* 
rator  of  afticulates  and  chairman  of  the  publication  corannittee, 
by  Mr*  i^cudcler,  Mr,  IL  Kr  Morrison,  Dr,  L»  Ft  Harvey,  and  Dr. 
LeConte  ;  two  paleontological  articles  are  prepared  by  Mr.  Tl, 
liathburn  and  W,  IL  IMt.  The  Contributions  to  the  Geology 
anil  Physical  Gcograi»hy  of  the  Lower  Amazons,  by  Prof,  C,  F. 
Harlt,  is  a  (>aper  of  so  much  general  interest  that  we  shall  notice 
it  at  length  hereafter. 

List  of  North  Amiijiicak  Koctuid  Motbs.I  —  Mr.  Grote  has 
before  supplied  entomologists  with  a  catalogue  of  onr  Sphlngidte, 

•  Kloiiil^in  nrToao«,  rnUcrtcvl  Uy  f  onni  I„  F.  de  IN>nrtali*f ,  Di^tHTAbp»l  by  F»  A.  ^irilU* 
Pfirt*  It  «,  wHU  l^  plntcf*  (Tnni-(»nK»ns  oi  the  Roynl  SweillNti  Arnrtiiuiy  ttf  Sdistir.e) 
1H7^*>1.}    4to,  |»p.  2f}.  Ki,    Frluttn]  tii  Uur  EiiisHflj  taiii^tiitgc, 

tnuiU'tlu  uf  (li*«  Ihiff.iln  S»«'i<"lv  ol  NHlMnil  St  lenr«?e.    BulTsiIi  ^vu, 

V|».  'IH\K  Wtrli  11  |tli«te«  rtJnl  w«>oiJi'iit!^.    1^73-4, 

t  UnI  ijf  Mit9  Not  tui<t;i'  ol   Noitli  Atncricji.    By  \u$,  U,  Gtut«,  BulTiilu,  ^.  T„  Ump 
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Zygaeiadse  antl  Bombyekla?,  nnd  no\\  \\v  ijave' 
pared  list  of  the  next  txteiisivo  family,  llie  Noctuida».  Nii  oXhitr 
list  has  l)ccn  piitili.slietl  since  Ihe  imperfect  one  cotitaliuHl  iii  Dr. 
Morris'  Cutnlogiie  of  our  LepidoiJlern  puhlislied  by  iXua  SnuUwMjiilAii 
Inatituttou  in  18C0. 

The  species  eniimerated  by  Mr.  Grote  amohnt  to  815,  l>eloDgitig 
to  2H2  genera,  including  the  Deltoids  (Ilypeua  and  allies)  whicb 
the  author,  following  Lederer,  takes  out  of  the  Pynilidie.  llnmijii 
it  is  not  stated  in  the  preface,  the  list  ia  evidently  rrslrictr*!  to 
tliat  part  of  the  continent  north  of  the  West  Indies  and  Mexico* 
The  most  important  synonyms  arc  given,  with  an  itidcx  Ui  0m 
genera.     The   appendix   coiitaiuH  a  nimibor  of  new  •  \u\ 

species,  illustrated  in  part  by  an  excellent  plate.     The  -t  ;  (JU 

of  the  genera  is  given  ;  we  wish  that  the  localities  of  all  the  tiiedei 
separately  couUl  have  been  added. 


BOTANY* 

GEOQRApaicJiL  Djstuibution  of  thk  CcrruFBRJi. — ^TWt  bff» 
family,  including  the  chestnuts^  oaks,  and   beeches^  rincid  it  ft . 

the  earlies^t  geologically  of  the  dicotyledonous  plants,  affrknlii  mncll 
promise  of  definite  conclusions  in  regard  to  the  genetic  n^bitions 
of  the  present  species  froui  a  comparison  of  the  living  atul  foatil 
forms.  The  first  results  of  an  extended  investigation  In  tliU 
direction*  by  A.  8,  Orsted,  in  which  the  morphology,  elaicsiillcA* 
tion  and  geographical  distribution  of  the  family,  are  treatc<l  ha 
been  published  iu  the  transactions  of  the  €o[>enhagen  Acadeaqfr 
The  conclusions  in  regard  to  geographical  distribution  baniKynlse 
with  the  generally  receiv(Ml  law,  that  the  more  the  cla^stflcatliiti  of  I 
a  family  rest^  on  characteristics  which  indicate  a  real  rdatloniibffit 
the  clearer  it  appears,  that  each  sulHlivfeion  has  its  own  ciciilre  of 
distribution,  and  furth(*r  that  thu  greater  the  diffenniocd  of  or- 
ganization between  the  subdivisions,  ihe  greater  the  geographieal 
distances  between  these  centres.  Thus  the  chestnuts,  oaks  nod 
beeches,  constituting  the  thrcp  gi'onps  of  tlils  family*  «  r^ 

principal  centTcs  of  distribution,  and  cover  three*  laiv.  ,      .  u  I j  , 
separated  geographical  regions  ;  the  chestnuts  having  their  contra 
in  the  Malay  islands,  the  oaks  in  Mexico,  and  the  h  ith 

America.     The  chestnut  growp,  which  is  sharply      ,  .:  'in  , 

the  other  groups,  also  has  its  own  peculiar,  tolerably  well  dcfiiMd 
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ll»  manifesUiii;  tis  ^nt-atcst  divrr^Uy  ui  luinu  ntnl  its  purest 
types  on  the  Malay  itslaiKls,  especially  on  Java  and  Sumatrftj 
where  it«  proper  eentre  lies.  But  one  species  passes  its  honnda* 
ries  toward  the  west,  and  plays  an  importjint  part  around  the 
Mediterranean,  and  three  species  are  found  in  America^  whilst  the 
typical  genus  is  found  exclusively  on  llie  Malay  islands,  where 
only  a  fin?  species  of  chestnut-oak  are  found,  and  not  a  single  true 
oak*  In  a  similar  manner  the  oak  group  oceiirs  clactly  in  Amer- 
ica, north  of  the  equator,  forming  a  secoud  centre  of  rlistrilndion 
in  the  mountains  of  Mexico,  where  it  manifests  not  only  more 
numemus  s|)ecies  hut  also  greatc^r  diversity  of  orgatiizatiou,  than 
anywhere  else,  several  large  subdivisions  being  found  that  m'e  not 
met  wnth  elsewhere,  whilst  chestnuts  and  beeches  are  entirely 
wjintin^.  Although  the  beech  group  exhibits  such  a  preponder- 
aoce  of  «>pecie8  in  Chili,  that  tliat  country  must  be  regarded  as  its 
proper  home,  still  the  sjiecies  are  so  scattered  that  it  is  diflicult, 
witli  the  presout  distribution  of  land  and  water,  to  refer  all  to  a 
single  centre.  This  difficulty  ia  not  so  great,  however,  in  regard 
to  NuthnfatjHH^  which  occurs  in  New  Zealand  and  Van  Dieraan's 
Ltind,  since  there  are  other  grounds  for  assuming  that  these  were 
at  one  period  connected  with  Chili.  Still  it  seems  impossible  to 
refer  the  species  of  Fttgns  to  the  same  cCTitre,  since  the  nearest 
related  species  is  separated  by  70"*  of  latitude  from  the  beeches  of 
the  south,  so  that,  paradoxical  as  it  may  appear,  Japan  seems  once 
to  have  formed  the  connection  between  the  beeches  of  the  north 
and  south,  just  as  we  find  points  of  contact  between  Chili  and 
Japan  in  other  respects.  An  explanation  of  this  is  afforded  by 
the  fact  that  the  beeches  of  Jajmn  conform  to  those  of  the  Miocene 
epoch  ;  the  centre  of  distribution  of  the  typical  beeches  must  there- 
fore be  sought  in  a  past  geological  perioil,  and  from  it  they  must 
have  been  dispersed  in  dirterent  directions,  Ivefore  the  present  dis- 
tribution of  land  arid  water.  Besides  the  three  principal  centres 
alluded  to,  there  arc  also  three  secondary  centres  of  distribution 
characterised  by  peculiar  genera  and  sul»-generu.  The  [irincipal 
groups  in  passing  beyond  their  respective  regions,  antl  mingling 
with  each  other  have  produced  regions  of  transition,  in  which  forma 
appear  which  aro  the  connecting  links  between  the  types  from  the 
different  centres*  Various  facts  in  regard  to  the  distribution  of 
plants  in  general  are  also  peculiarly  illustrated  by  this  family. 
Thus  it  exhibits  most  clearly  the  marked  dlQerence  botweon  tho 
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floras  of  Mcxtcci  an<l  (ho  Antilles*  tlio  nak«  bcinjv  raare  iic 
in  Mexico  tlian  any  othrr  portion  of  the  world,  whibt  Uiifj  ttfo 
wholly  wanting  in  the  Antille«,  although  the  lattiT  aflcinl  climalie 
coiitUtiona  fttvonible  to  their  growth  in  many  pUccn,  Thi»  eon* 
trfii^t,  fan  be  purtiuUy  exphiiiieil,  ad  regards  the  oaks,  by  Ibit  bd 
that  the  ee<*rla  of  flie  latter  soon  lose  ihuir  power  ^  rialtoil. 

and  are  not  easily  transported  by  currents  ;  and  t"  uv  ciakii 

occur  in  the  mountainous  regions  of  Mexico,  remote  from  ttfti»  Mdu 
and  evenir  the  fioeds  were  trans|K)rted  by  the  aid  of  «  T  ^^y 

would  not  tSiid  conditions  Invarahle  to  their  ilevolopfi*  'Ami 

coast  of  the  Antilles,  a  fact  in  harmony  with  the  geni^ral  rule,  tlitti  | 
the  larger  nnmbcr  of  the  |»Innts  common  to  the  .\        '  '  tN 

continent  belong  to  the  lowltiudH  of  the  tropics,  ^v;  1^19 

of  the  mountains  are  generally  endemic.  The  diatributloD  of  tte  { 
eupuli fcnu  also  substantiates,  in  a  remarkable  nuuiner,  the  geiiefll 
rule  that  the  floras  richest  in  endemic  *ipccics  arc  those  wlu-n*  Iki! 
physical  obstructions  to  ditftision  of  plants  are  greatest,  thi?  oceaiit 
high  snow-covered  mountain  ranges,  especially  those  with  tlitif 
axes  i>crpendiculnr  to  the  direction  of  the  wind,  forming  sharply 
defined  limits  of  rtoras*  Thus  whilst  the  white  oak  occurs  all  over 
Eirrope,  the  species  of  eupulifera?  in  Sumatra  and  Java  arc*  entirely 
different  ft^om  each  other.  In  like  manner  the  eharactcristie 
cupuliferfe  of  California  are  restricted  to  the  western  slope  of  i\yt 
Netmla  chain,  and  the  beeches  of  Chili  are  entirely  excludeil  tmm 
the  east  side  of  the  snow-covered  Cordilleras.  This  family  a)M> 
manifests  the  usual  anoniulies  to  the  general  nde,  that  the  zone  of 
vegetation  becomes  ^lore  elevated  near  the  equator*  cAUscd  by  pe- 
caUarities  in  the  form  of  the  mountains.  And  the  iailuence  of  j 
clouds,  a  hiith  plateau,  with  stronger  insoiftltrin.  producing  a  con- 
siderable elevation  of  the  zone  and  the  snow  line,  as  in  UoU^^Ut 
and  Thibet,  whilst  abrupt,  Isolated  peaks  have  a  reverse  e(lbe(,^ 
Thus  Ein*opo  exhibits  the  influence  of  plateaus  upon  thecuptiUf 
in  two  points,  namely  in  tbu  central  part  of  the  Alji^-,  iu 
weakttr  development  and  the  lowering  of  the  zone  of  the  ta*<*cbai  | 
whilst  the  pine  and  lan'h.  to  which  a  mountainous  cliin  ry  I 

favorable,  form  a  luv^ad  2onc  in  Wallls  and  GranbiiuM  tii  i 

1000  feet  higher  than  iu  the  Bavarian  Alps.     Again  tlie  cIuMitinit  | 
gone,  which  reaches  5,000  feet  on  the  Sierra  Xevn  '  '  '.  b  rc^ 

on  the  (ilatenu  of  Grenada,  d4>es  not  rise  above  -  1  in  Uio  i 

sMQie  latiCude,  iu  Portugal.    This  is  owing«  it  is  true,  in  part  to 


zooLonv, 


A2& 


ttous*  wliicb  prodiitx^  an  iinnsuai  aeprGHsTon 
of  tlic?  xi>nes  in  l*(irlii^til,  and  which  ftl««»  mjinife^st  thf inschos  in 
rrfnclerin^  the  zono  of  vecrotntion  niuch  h>wer  in  Sumntra  thnn  in 
Java,  on  afccoiint  of  tlic  (UfTereiicc  in  inftolaMon^  caiistnl  by  the 
more  frequent  aud  heavier  elou<l»*  in  Sumatra,  whovo  the  axis  of 
the  mountains  U  porpondieular  to  the  course  of  the  moists  pre- 
vailinf?  winds,  whilst  in  Java  it  is  parallel  lo  it.  In  tfiis  rc^spect 
Portugal  roscmhlos  Sumatra,  and  nowhere  are  the  elTocts  of  aim- 
ilar  climatic  conditions  more  c^vident  than  in  the  southern  portions 
of  Chili,  and  in  Terra  del  Fuego* 

Note  ox  tiih  Influence  of  Lionr  on  tut:  DKVEr.opMEXT  of 
Plants* — La«t  summer  a  Mcntuchia  ornata^  about  a  fortni^^fit  be* 
fore  commencing  to  bloom,  was  pro8trate<1  by  a  storm  and  re- 
tnained  in  that  |)Ofiition  for  a  week  before  I  restored  it  to  its 
upright  position.  Tlie  inrtorescence  of  Mentychla  is  centrifugal* 
tlic  terminn!  Mower  opening  i]rM  and  the  rest  in  their  order  down- 
ward*  each  flower  opening  in  the  evening  and  closing  before  snn- 
ri»e,  reopening  on  a  second  and  usually  on  a  third  evening.  In 
iM»  instance  the  regular  order  was  diBturbed,  the  second  flower 
not  opening  till  after  the  fourth,  tlieu  Hit*  fifth  to  llje  eighth  In 
order,  then  tljc  twelflh  fiiUowed  by  the  eleventh,  ninth  and  tenth, 
then  the  thirteenth  followed  by  the  sixteenth,  fourteenth  and  fif- 
teenth. All  the  retarded  flower*?  were  on  the  lower  side  ul*  the 
prostrate  plant,  the  retardation  being  the  consequence  of  the  di- 
ininlshml  ex|K>sure  to  light  during  one  week, — Fred.  Urehdel. 
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The  Strcctcirb  op  SroxoEs* — An  exceedingly  valuable  work 
on  the  ealcareoua  piponges  ha**  lately  been  pnblJFihed  by  Pr<5fessor 
Macckel-  An  increa*4ed  inlcrest  in  Ibcse  orgaintuns  has  been  felt 
from  their  frequent  occurrence  at  great  depths  In  the  sea,  the  vari- 
ous dredging  expeditions  in  the  north  Atlantic  rind  the  Mediterra- 
nean having  revealed  many  new  forms  of  the  silicious,  or  glass 
sponges  and  their  alliei*.  Of  the  animal  nature  of  sponges  but 
few  naturalists  doubt*  Carter,  an  English  microscopist  believed 
that  the  sponge  wjis  an  aggn»gation  of  Amccbadike  infusoria,  liv- 
ing among  a  flame  work  of  silicioiia  or  lime«tono  spicules.  A 
little  later,  the  laraeutcd  Professor  H*  J,  Clark,  of  this  country 
pnblifiihed,  in  1866^  a  paper  in  which  Lie  maintained  that  the  spougo 
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was  fin  Eiggregation  of  flagellate  inrusoria,  like  motiAiUof  ibe  \ 
era  JfonaH,  Aathophym^  C^xiost^a,  etc.  The  ©pong:*?,  tUon,  in  til* 
view  was  a  com  pound  protozoau  animal.  Now  Hacekol  conlcntb 
that  these  moaatl!^  of  Clark  are  simply  cells  lining  the  geuenU 
atomacli-cavity  i>f  the  sponge,  each  bearing  aclHiim  or  Uircad,  nod 
tliat  tht*  sponge  is  not  a  eoriii>oun<l  infusorian,  but  a  niudj  mort 
highly  organized  iiniiuttl  related  to  the  nidiates,  fttich  lui  llie  Po- 
l3^p3  (H^ra^  etc.).  He  distinguishes  In  them  a  getierml  cmirllf^ 
or  Btomach,  the  walls  of  which  consist,  as  in  the  Acah  i  ' 
layers  ( entoderm  and  exoderm)  of  cells*  He  regard**  i  , 
anrl  Aoalephm  as  having  been  evolved  from  a  common  fljieefrtiir 
M'hich  he  terms  ProUfscus, 

Since  writing  the  foregoing  lines  wc  have  received  a  paper  hj 
Melsehnikoff  on  the  development  of  a  calcareous  sponge  (^yoo« 
CiUatum),  He  clearly  proves  that  Ilaeckers  view  of  the  struc- 
ture of  the  sponges  was  correct,  but  shows  that  there  is  no  refll 
relationship  between  the  sponges  and  radiates, 

HaFXKRl's  EtfORYOKAL  AND  AXCESTRAL  FORM  OP  ALL  AHIIIALi« — 

Regarding  the  sponges,  then,  as  consisting  iif  two  layers  of  ctlls, 
surrounding  a  body  cavity,  somewhat  as  in  the  Hydra,  Hari)kci 
compares  the  sponge  to  the  embr^^os  of  the  higher  animals^  tioCh 
vertebrate  and  invertebrate.  In  his  view  the  germ  of  all  ajiinialt, 
and  the  adult  of  such  a  simple  form  as  Hydra,  may  be  retluc<Hl  to 
the  simple  form  of  the  young  of  a  calcareous  sponge  which  be 
calls  OfAstrula,  **Thc  Qastrula  I  consider  as  the  truest  and  ipm^I 
significant  embryonal-furm  of  the  animal  kingdom.^  It  lends  in 
his  view  to  the  sponges^  to  the  Acalepha?,  to  the  wornis^  to  I  he 
echinoderms,  to  the  molhisks,  and  to  the  vertebrates,  Uirough  Ajj>- 
phioxus.  Embr3-onal  forms  which  may  easily  be  traced  from 
G(t9(rHla ^  occnr  among  the  Arthropods  (/  i  as  well  as  In* 

sects).     In  all  these  representatives  of  di n  !  i>cks  of  atiimah, 

the  Oastruia  always  maintains  the  same  strncture.  From  iLii 
Identity  in  form  of  the  Guatrula  with  the  representatives  of  th€ 
dilTerent  animal  stocks  (or  sub-kingdoms),  from  the  sponger^  up  to 
the  vertebrates,  he  imagines  an  unknown  atcnt-form  of  Aniiimhi, 
typilicil  by  Gastrula,  which  he  calls  Gafttrtt^a. 

TEMrEiiATUUE  AND  LiFE  OF  THE  ARimc  OrcAN.  —  in  rr-;, 
Moebius'  report  on  the  Zoology  of  the  Second  German  North-rolar 
Voyage  (translated  and  abridged  In  the  Annals  and  lilagazine  of 
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i)  it  18  stated  Ihiit  so  slight  are  the  uacUla- 
Uoiis  uf  temperature  in  the  puhir  sen  above  the  pArallel  of  70'*, 
(ranging  Imtweeu  B-r  aiitl  SG'*  Falir.)  that  the  roariae  animnls  of 
Greenland  are  in  just  as  ravornl)le  a  position  as  the  aiiimale  of 
the  tropieal  seas,  where,  as  observed  by  Dana,  and  others  more  re- 
cently, the  temperature  of  the  surface  and  the  bottom  at  22  fath- 
oms was  identical. 

**  I  suppose  that  the  nearly  uniform  temperature  in  i^hich  the 
btgJi  northern  marine  animals  live  is  one  of  the  chief  causes  of  the 
considerable  size  by  which,  accord! n«r  to  numerous  observations, 
they  are  distingnishcd  from  individuals  of  the  same  species  in 
temperate  regions  ;  for  at  the  bottom  of  the  icy  sea,  species  which 
ftrom  their  nature  can  thrive  in  a  low  temperature,  are  but  little  if 
at  all  expot^ed  to  those  disturbances  which  the  greater  oscillations 
of  temperature  produce  in  the  vital  conditions  of  the  animals  of 
more  temperate  seas*  The  organs  can  eonseiiueutly  perform  I  heir 
fuuetious  in  a  more  uniform  manner  (so  far  as  these  are  dependent 
on  lempcraUire)  than  in  individuals  of  the  same  specieja  which  in- 
habit, for  exfimple,  the  midfllc  and  higher  regions  of  the  Nortli  Sea 
and  the  Baltic,  where  the  ditferenees  between  the  lowest  and  high- 
est temperatures  of  the  water  amount  to  10°-15''  R.  (=22^-5-33*' 
•75  F.),  or  sometimes  even  more,  as  has  been  ascertained  by  II.  A. 
Meyer,  for  various  points  in  tlie  western  basin  of  the  Baltic,  and  liv 
isjseif  for  two  places  in  the  North  Sea  off  the  German  coast.' 

A  WoitM  WITH  External  Ovaries,  —  In  the  same  paper  Prof, 
Moebius  figures  and  describes  a  new  genus  of  chiietopod  worms 
with  ext<^rnal  ovanes  from  the  eighteenth  segment  onw^ards :  they 
are  situated  below  the  braucbiie,  and  at  the  boundary  between 
the  two  segments.  Within  the  boiiy-wall  in  the  same  segments  are 
also  eggs.  The  worm  is  named  Lmpocems  uvt/erum.  It  is  the 
only  worm  known  which  has  external  ovfirics.  In  a  notice  in  the 
same  journal  it  is  stateil  that  Moebtus  has  discovered  that  another 
worm  {Scolecohpin  cirrata  Sars)  carries  its  eggs  in  fx^uehes  like  a 
8wullovv*s  nest,  along  the  hinder  segments  of  the  body.  Many  Poly- 
eha^tous  worms  bear  their  eggs  in  sacs  attached  to  the  ventral  sur- 
faoQ  of  the  body  (e,  g,^  Autohjcus  prolifer  Mull.),  One  {SylHs 
puUigera  Krohn)  carries  them  in  the  sliorter  dorsal  filaments  of  its 
feet,  while  in  Spfrorbi.'^  .^pinUuvi.  the  eggs  are  carried  in  fohls  of 
the  skin,  developed  m  the  pedimclo  of  the  operculum,  with  which 
it  closes  its  tnlje. 

A  BEMARKABLE  Bketle  Parasitk  OF  THE  Bkaver*  —  Dr.  Le- 
Coute  describes,  in  the  *'  Proceedings  of  the  Zoological  Society  of 
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Platyptylltt  cafttnHH* 


Lomlon/'  Xov.  5,  lft72,  ft  new  ftunily  o\  t  •►I'opt 
Platyj'syllid^,  foniuled   on    PhihjpxtfUa  ^umtoritt  (1  ,  m^U 

known  by  RUeemn.  wha  discovered  il  on 
ftpttclrnena  of  the  Amc*nc4in  beaver  In  tlie 
Zooliigii'ul  ^urderia  of  Anv^teMam,  A  little 
lator  Prof.  VVestwootl  ib*se»rilictl  It  iindrr  iWt* 
namo  of  Plntf/pityflfitt  cfttitorinu^^  a  slngiibir 
eoincideni'o  as  regards  tlic  ©eiciitifle  tiaiiie* 
Uttsemfi  regarded  it  ad  ropre^euting  a  familjr 
of  tlM»  Aphainptera,  CMjulvalent  in  value  to ' 
lUo  Pullclda%  {.  e.,  diptcrouf*.  Weatwiwul 
thought  it  to  be  a  type  of  a  tifw  order  of 
insects,  the  Achreioplera,  Dr.  LcContts  And 
we  are  fortunate  iii  having  in  our  oonittiy 
one  who  easily  leads  Ihi*  rankti  of  r* 

ists,  aflcr  a  hasty  exztminatioiK  ri^  i  ibp 
insect  as  coleopterous,  a  conclusion  confirmed  by  further  oiniflit 
study*  the  results  of  which  are  presented  in  the  beautiful  |wi|H?r 
before  us* 

In  this  singular  insect,  the  boily  is  long  oval,  Itattened.  8|iilijr 
on  the  exposed  portiuns,  resernhling  at  first  sight  ti  tv'  -ll^ 

roach,  and  of  the  same  cob»r.     The  wing  covers  arc  uo4  i 

longer  than  the  prothorax.  and  the  head  is  nearly  semicircnlmr,  lliil 
eyes   entirely  wanting,   the    anteiMut*   uiae-jointed,   elavate ;   tlit 
maxilhc  large,  witli  fonr-joiuletl  palpi ;  the  mentuui  large,  the  ltg» 
nla  broad,  and  the  labial  palpi  short  and  three-join  ted,  while  Ihi 
labrum  is  peculiar*     After  compnring  this   beetle  with   those  of  j 
other  fuiiiiiies.  the  authoi'  decides  that  *Uhe  aftinities  of  this  inject  i 
are  very  composite,  Init  all  in  the  direction  of  the  Adepbagons 
and  Clavicorn  series,  though  chiefly  with  the  latter.     The  QKxslI 
convenient  position  of  the  family  will  prohably  W  bt-tweed  llj* 
drophilidic   and   I-eptinida^   as   the   families   are   now   arranged*  j 
though   its   tendency   to    Tricliopterygidie    and   Corylophida?   Is 
equally  strongly  mauifested.     It  is  therefore  a  very  peculiar  ami 
cxtrrtordinnry  synthetic  type,  which  is  almost  equally  in  and  oitl  j 
of  place  in  any  linear  arrangeni-^ii^  '^f  ti.--  ♦...?«*-  witi^  «i.TrH  u  »» 
allied." 

As  this  parnsite  occurs  on  our  uidive  lK?av**r  we  li*  i  il- 

nralists  will  be  on  the  lookout  for  iE.pectmens,  ^nnl  t/in  m- 

ine  the  ftir  of  these  animals  for  that  purpose. 
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TonSiUltA     K<>T    A     LAUVAL     StaUKISII,     ISUT     THE     TOrKG    OF    A 

WoitM,  —  Mr*  Alexander  Agassiz  has  discovered  that  the  Turnaria, 
an  immature  microscopic  floating  aultnal,  which  he  in  common  with 
other  naturalists  had  tliougiu  Ui  Ije  a  young  Mlarli^h,  is  really  a 
young  M'orm.  The  parent  is  a  remarkable  worm,  found  al  ditterent 
|K»ints  on  our  coast  and  that  of  Eurofie,  burrowing  in  sand,  and 
descrilicd  hy  the  eelehnilcd  Italian  zoologiHt  Delle  Chiaje.  Tlie 
history  of  Uahinoglossus  as  given  by  Agassix  **  while  showing 
groat  aniilog>'  between  the  development  of  Echinoderms  and  tJio 
Neuiertian  worms,  by  nu  niL-inis  proves  ihe  ideulily  uf  ly|>e  of  the 
Kc^hiuodorms  and  Ammloitla.  it  U  nndouhtedly  the  strongest  ease 
known  which  could  be  taken  to  prove  their  identity.  But  when  wo 
come  cai'efnlly  to  analyxo  the  anatomy  of  true  Kehinoderm  larvae, 
and  compare  it  witii  that  of  Tornaria,  we  fuid  lliat  we  leave  aa 
wide  a  gulf  as  ever  between  the  structure  of  the  Eehinodernis  and 
that  of  the  Annuloitis/*  Now  the  young  of  certain  Echinoderma 
have  a  form  very  similar  to  larval  worms.  On  this  chiefly  IVof. 
Huxley,  misled  by  the  names  given  by  J<  Miiller  to  some  of  these 
larvae  has  revived  the  old  opinion  of  Okcn,  and  associated  the 
Echinoderms  with  the  Articulates ;  but  as  he  based  his  opinion 
entirely  upon  ibe  figures  of  Miiller,  and  not  upon  original  inves- 
ligations,  his  conclusions,  which  liave  l>een  a<lopted  hy  the  ma- 
'  jority  of  English  naturalists,  do  not  appear  to  Mr.  Agassiz  as 
tenable.  ''The  hypothetical  form  to  which  lluxley  reduces  these 
larviu,  to  nnike  his  comparisons  luul  to  draw  his  inferences,  is  one 
which  has  never  been  observed,  and  as  far  as  we  now  know  does 
not  cTcist-"  His  paper,  with  many  lieantil\il  tigurcs,  appears  in  the 
'•  Mi'hioirs  of  the  Americiin  Academy  of  Arts  and  Sciences." 

i  iih  WinTE-NECKED  Ravilx.  —  This  bird  Is  6eUlom  seen  in  the 
►  OEKiuntains  at  any  i)enod  uf  the  year,  but  dming  winter  it  is  very 
common  in  the  vicinity  of  Denver,  As  it  is  rarely  molested,  it 
has  heeome  so  tame  that  it  enters  Uie  gardens  and  streets  in  the 
quieter  portions  of  the  city  and  percbe&  on  the  trees  and  fences, 
regarding  the  passers-by  with  mure  curiosity  than  fear.  Like  the 
eastern  crow  it  is  social  in  its  habits,  going  in  small  parties  of 
two  or  three  up  to  ten  or  twenty ;  and  in  its  general  actionn  and 
appcarnnce  it  closely  resembles  that  binb  Jts  croak  is  thinner 
and  bhrillcr  than  that  of  C\  coraXy  which  is  here  seldom,  if  ever, 
,  found.    On  clear,  warm  ailernoons  during  winter  and  early  spring. 


tbe  white-neeked  raven  sometimes  agotfutU  to  conMderiiblft  JijCtgllitoi 
uuii  eatla  in  alow,  \\U\e  circles  somt*wlmt  like  th<!  bujesaid.  Hi 
summer  ami  fall  it  is  by  na  means  ns  tame  atul  familiar  a*  cltiriAg 
tliG  colder  months  of  tbo  year,  ami  exblbit^i  tiinoh  of    '  diat 

cuuoiiig  of  lUtMTow*     It  broetla  iu  tbe  timber  aloug  '  aa: 

duniig  summer  I  liave  never  observed  it  iu  tbe  mouutalns. 

Tills  species  |irobal)ly  ranges  all  along  the  foot  of  tbe  f{oi*kj 
Motintains  at  Ica^t  as  far  north  as  Wyoming,  and  extcndti  ii>  a 
considerable  distance  eastward  over  the  plains.  I  have  •eeti  it  ai 
least  a  hundred  miles  east  of  Denver.  I  ventui-e  to  stiggest  lIuU 
its  range  will  be  found  to  join  that  of  C,  AmeriritnuH  on  Ibo  null, 
and  that  of  C\  corax  on  the  north,  being  thus  tbe  soutbweatera 
representative  of  tbe  genns. — 1\  Mahtin  Titn'ru,  fMnvt*r^  Coi* 

Relation  ok  the  Oxlektehates  asd  Echinodebms. — At  IW 
close  of  an  important  paper  entitled  *' Studies  on  tbe  Develaproent 
of  the  Ikledusm  and  .Siphonopbora"  in  a  lale  number  of  Siebold 
and  Kailliker's  ZeitsehriR  Metselinikoflfi  a  Russian  zoologist,  Uni* 
expresses  his  views  as  to  the  adluittea  of  tbe  Coplenteratc?*  and 
Echinoderms  drav^n  from  a  study  of  the  larvie  of  the  two  iyp^B. 

•""In  coDclueion  I  vvill  again  nlJirm  that  I  regard  tbe  Ccjeleotcratei 
and  Echino<^lerms  as  two  dilTerent  types,  bat  which  bave  ao  naaay 
relatives  on  Iwth  sides,  that  they  should  ahvays  be  placed 
each  other  in  the  system*     I  think  that  between  the  two     .  : 
the  same  grade  of  similarity  as  between  the  higher  worms  (lllro- 
dinea,  Gephyrea  and  Annelicles)  and  tho  Arthropods  H  nnd 

Crustacea).     In  order  to  be  assured  of  this,  we  must  ibc 

bearings  of  erabryological  facts,  and  in  regard  to  the  C<»lent<rral<» 
and  Eebinoderms  not  forgot,  that  the  body-cavity  an  ' 
cavity  represent  two  different    things/*     This  is  opp 
view  which  Uuxley  and  some  German  tiaturalists  entertain  M  U> 
tbe  afUnities  of  the  Eebinoderms,  placing  them  next  !-  ''  rtm 

and  breaking  up  the  type  of  ratllates  (which  view  is  d)lc 

just  at  present  iu  Europe  ;)  and  confirmatorj^  of  the  views  of  tlioMs 
who  adhere  to  the  Cuvierian  type  of  Railiates. 

New  Carbokifkrocs  ^lYRioroDs  niaii  Nova  Scotia.  —  U 
will  be  remembered  that  Dr.  J.  W.  Dawson  of  Montreal  discov- 
ered the  remains  ol*  a  galley  worm  or  miUej)ede  in  a  atucip  of 
Sigillaria,  which  flutirisbed  during  the  early  part  of  Uie  Coal 
period  of  Nova  Scotia.    It  occurred  with  a  land  shtfU,  (tnU  in  the 
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fle  precious  stump  occnrrecl  the  fragments  of  six-footed  insects 
eserved  in  the  co[>rolites  of  the  Uzanls  that  once  ran  up  and 
down  those  trees.  The  n^agmeut^  of  galley  wonas  were  described 
by  Dawson  under  the  name  of  Xylobius  SifjUlarkv,  On  subject- 
ing them  to  further  examination,  Mr.  Seudder  tlnds  theru  were  in 
reality <»  portions  of  three  other  species  of  Xylohiua^  and  a  si»eeiea 
of  a  new  genus,  which  he  also  thinks  should  form  the  ly(ie  of  a 
new  family.  It  is  described  in  the  **  Memoirs  of  the  Boston 
Society  of  Natural  History,*'  under  the  name  of  Arckiuhts  xyhbi^ 
oiUei^  and  the  tamily  is  called  Archiulidw.  The  insects  found  with 
themt  but  in  too  small  pieces  to  be  recognizable,  belonged  to  the 
Ortboptera  and  Neuroptera* 

The  Disootery  of  the  Oricix  of  the  Stinq  op  the  Bke, — 

In  Siebold  antl  K6lliker*s  '^^Tournal  of  Scientific  Zoology'*  for  July, 
1872j  containing  an  account  of  the  Proceedings  of  the  Zoological 
division  of  the  3rd  meetijig  of  the  Russian  Association  of  Nat- 
uralists, at  Kiew,  is  an  abstract  of  a  paper  by  Ouljauiu  on  the 
development  of  the  sting  of  the  bee.  The  author  describes  but 
two  pairs  of  imaginal  disks,  while  three  were  discovered  and  de- 
scribed by  the  undersigned  in  1866,  The  author  homologizes  the 
elements  of  the  sting  with  the  feet,  as  had  already  been  dune  by 
me  in  1871.  Soon  afterwards  Dr,  G.  Kraepelin  published  an  elab- 
orate article  on  the  structure,  mechanism  and  developmental 
history  of  the  sting  of  the  bee.  In  speaking  of  the  origin  of  the 
sting  (p.  320,  vol.  23,  1873),  he  only  refers  to  Ganin's  obgerva- 
lions  made  in  vol.  ID,  of  the  same  journal  (1869).  Dr.  Kraepelin 
seems  to  have  o%^crlooked  the  writers*  papers*  on  the  origin  of 
the  sting  of  the  bee  and  ovipositor  of  other  insects  (J^schna  and 
Agrion)  published  in  1HG6  and  1«68,  the  observations  and  draw^ 
ings  having  been  made  in  1863. — ^A.  8.  Packard,  Jr, 

Dkki'  sea   DitEDotKaa  m  the  Gcur  of  St.  Lawrence. — Mr. 
J.  F.  Whiteaves  records  in  the  March  number  of  the  **  American 

•  ObM^rvnlJonfi  on  tin*  neviOopment  nvn\  Kowition  of  the  lIymetioj>tem,  witli  ntittf*  oii 
the  Moq^iology  of  tiiscctti;,  Proceeding*  Boaton  Socletj  N.  H.,  iMibll^hed  Mny,  18C0. 
On  the  stj'Ui'turo  of  iUo  OTiiioaitor  nn<\  Ifi>t«i>logoii«  p»rta  lu  the  mnlu  lnew't.  Pro- 
ctfriltiiiTA  Unt^ton  Society,  N.  U.  vol.  xL  pubti&hed  in  l^lH,  Gnicie  !•>  the  muiy  of 
tn»«3«-U,  18(PJ,  II]}.  IL  ^'.M,  Cmhryolo^icnl  BtndlCfl  on  I>ipl<tX*  Perlthi'mU«  naA  thti 
Th}**;iiniroti8  gvnus  I#intf»mii,  Mumolra  Pcnboily  AcncU'Tny  of  Science*  li^lt  p-  tO, 
Il4?fv  ihi?  epruigorthc  Potlurhlw  h  tniiiioto^izcKl  xtUU  a  prttr  uf  bladcn  of  the  ovipositor 
or  the  iy^^,  rffiM  ainri  ttit?  nvlt^oititnr  t egnrtled  tt«  hotoologous  with  tha  8|»ltitici'etM  of  ipl- 
fiktTB  And  nbdomlttoJ  feet  of  myHopodt. 
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Jourtml  or  Sclenec**  tlie  oecnrreiKi*  of  the  fullawtiig  rin»erit  «44I' 
tions  to  the  American  faunn,  in  ilepUts  of  ficnii  S?00  to  •'!"•  ''•"  --nt; 
of  s[rongi*s.  lyichostef/ima  fip^mi spheric ttm  M.  S«rs,  aik.  m 

aht/Htikola  M.  Sarn^  witli  Ityalonetaa  lontji8»imum;  of  ecUiuuvirriiMt 
Ophionenttx  [fladaUa ;  of  polyzoa,  FluHtra  abt^BHit^ola  G.  O.  Smrft, 
and  Em'hnreltn  ^xihuata  Sars ;  of  shells,  Portia tuUa  Itickia^  •/•* 
/rfgidn^  (Jylidnm  umhilirata  an*!  Ceritftifqmn  ntHtuiafrt ;  of  c 
tacea,  Vatoearis  MacAndretr  licll,  Mnnkhprns  curviroitirat  fi 
genus  and  Bpeciee^  allied  to  Mmt(da;  Putudo^nma  romum  CO. 
Sarft,  lialirmfeit  fulvocinetuit  Ba*ek,  Mttnnopmtt  typtfn  Sars,  aod 
Beveral  other  ^peeios.  Nurucruus  inUuesliiig  ^jMn-iesi,  inAfty  of 
them  new  to  tlic  Amcriertn  cuuat,  were  also  drcdgctl  In  ultitllciwrr 
wiitor,  on  the  Orphan  and  BradHIo  Hanks,  and  at  thr  « 
Ga8p6  lla}'.  Among  the  erustacea  from  these  loc:» 
Leucon  ndsicus  Kroyer,  Acanthostephia  Malmffreni  Bci^tk^  (Kdi 
li/nceuit^  and  Aceras  phyllonyx  Boeck. 

Thk  MuLxy  pAkTs  ok  tuk  Diugojj  Fly. — An  ii  ie  j 

on  the  mouih  pun»  of  the  ihiigon  tly,  lVrl«j  and  s*ii  ^^r*\ 

tkopiera  amphibhUca)^  is   putjliKhed  by  l^t*  Gert^laecker,  to 
meniurial  vulume  of  ihe  Centennial  Celeliralion  of  th*   "         '  ,  iifl 
tile  Friends  uf  Science  in  Jierlin,  l^7iJ,     Ti»e  author  ih  lul  j 

figures  the  palpi  of  the  dnigon  tlies.  They  po^^^s  a  oue-JuttileJ 
maxillary  palpus,  and  2-joiuted  labial  palpps^  wUteh  are  ni>t  how* 
ever  in  the  maxili©  palpifurin,  but  confelitute  a  simple  lobp  (galefl^ 
of  Burmeisler,  Ericiit*on  and  Katzburg).  Jn  llagenV  ••6ynt>p»i^<^ 
Nemoplera  of  North  Antenea'^  (IHOI)  it  is  stated  "mouth  mA 
furnished  with  palpi/'  This  statement,  which  is  morphulogienllj 
inexact,  was  copied  in  tlje  "Guide  to  the  Stutly  of  Insects,"  li 
will  be  corrected  in  the  lit\h  edition  of  the  latter,  as  it  ivas  ttnfor- 
innately  too  late  to  correct  the  statement  in  the  fourth  editkini 
now  passing  tln-ough  the  pressi  except  in  a  few  words  In  the  pre» 
face,— A.  S,  P, 

A  New  Typk  of  Snakes. —  I  have  recently  described  a  iinakt 
from  the  Amazonian  region  of  I^eni,  in  which  tlie  spines 
dormd  vertebiii?  are  so  dilated  at  the  summit  as  to  i  *  t^ 

of   bony  plates  along  the   middle  line  of  the  \m  tt 

with  the  central  pieces  of  tlie  shield  of  a  tottoi^ 
presented  other  peculiai^ities  and  wan  called  UeiAhf»nt^s juy^y 
It  was  lUscovered  iiy  Prof.  James  Ortou, — £•  D,  C, 
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Hmm^owk  SrKciEs  of  Tkkn  new  to  the  Atlantic  Coast  of 
KoRTii  America.  —  During  the*  last  summer  Mr,  Franklin  Benner 
of  New  York,  while  a  member  of  Prof,  Baird's  Fish  Commission 
party  at  Peak'a  Island,  Portland  ilarbor,  Maine,  obtained  a  fine 
epecimeu  of  a  species  of  teru  vvliich  approaches  very  near  to  the 
characters  of  the  tStttrna  longfpennis  Nordmann,  or  Sterna  Pikei 
Lawrence,  altlmagk  it  differs  in  several  particulars  from  the  de*- 
scriptioris  of  this  species.  The  spcclmeu  was  presented  l)y  Mr* 
Benner  to  the  National  Museum,  iu  which  it  is  numbered  64,394. 
It  may  bo  described  as  follows:  — 

Portliijjd  Harbor,  Me.,  July,  1873,     Adult,  summer  plumage?: 
bead,  neck,  lower  part  of  the  rump,  upper  tail  coverts,  tail  and 
Itire  lower  parts  snow  white^  the  former  with  a  black  patch  cov- 

Qg  the  occipital  region  and  surroundiu*^  the  eye.  Mantle, 
wings,  and  outer  webs  of  tail  feathers  pale  pearly  ash,  deeper  on 
the  primaries,  the  outer  web  of  the  outer  quill  and  that  of  the  outer 
tail  feathers,  dark  slate  color.  Bill  aad  feet,  uniform  deep  black. 
Wing,  9'GO  ;  tail,  outer  feather,  6-00,  middle,  3*40  ;  culmeu,  1*15  ; 
de|>tb  of  bill  at  the  base,  '30 ;  tarsus,  -55  ;  middle  toe,  'GO. 

Upon  consulting  the  description  of  6\  Pikei  Lawr.,  in  the  ninth 
volume  of  the  -* Pacific  Railroad  Reports''  (page  863),  it  will  be  seen 
that  that  species,  or  at  least  the  type,  has  a  dark-red  bill  and 
orange-oolored  leg*i.  The  desenption  of  5.  longipennis  Nordmann 
(in  Coues*  Key,  p.  320),  with  which  Dr.  Coues  considers  6'.  Pikei 
to  be  identical,  says  the  bill  of  that  species  is  *'  black,  or  redditsb- 
black,  the  point  often  whitish/'  but  makes  no  mention  of  the  color 
of  the  feet.  The  lurd  obtnlncd  at  Portland  has  both  the  bill  and 
feetnniform  deep  black.  In  view  of  the  fact  that  it  seems  to  cor- 
fespond  in  general  dimensions  and  colors  of  the  plumage  with  S, 
lofigipennls^  I  have  concluded  to  refer  it  to  that  species.  This 
bird  19  iu  adult  summer  dress,  yet  the  whole  forehead  and  lores 
back  to  the  posterior  portion  of  the  crown  is  immaculate  white. 
It  is,  however,  possible  that  the  autumnal  plumage  was  put  on  pre- 
maturely, Iu  the  event  this  Inrd  should  prove  distinct  from  6*. 
longijminis^  1  propose  for  it  the  name  Sterna  Portlandica, — Robeet 

RlPOWAf. 

TuE  RriJDT  I>rcK.  —  On  the  10th  Sept.,  1873,  I  was  greatly 
surpriseil  at  timling  two  Immature  specimens  of  Eriamatura  ru- 
bida   hanging  np  with  a  butich  of  winter   and    summer  yellow 
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legs  in  a  game  alM  in  Quiucy  market*  Boston.  Thcj  La»l 
»ent  from  Cu|>e  Cud,  Musis.^  the  day  previoiift,  where  ihvy  wc-r 
Biiix]  to  have  been  sliot.  They  were  apparently  not  wore  than  9k 
iveeks  old  nnd  as  their  wings  were  not  Iknlgetl  iMiougb  io  tiy  m  \ 
they  undoubtedly  mu&t  bavQ  been  batched  in  thitt  iocalily. 

This  is  indeed  a  very  eastern  range  for  this  species  to  Iiiito  Ur 
as  I  believe  its  usual  breeding  Imhitat  is  in  the  region  cif 
lioeky  Mt5»  Dn  liliiott  Coues  writes  me  '*  I  luund  Uu*  rudtlj 
duck  breeding  abundantly  in  Jnly,  in  ponds  on  Turtle  AU*«  eii 
actly  on  the  lino  of  the  41Hh  parallel,  between  Dakota  unti 
British  PosBessions,  about  laU  miles  west  of  l*embina  (Red  liiT« 
of  the  North).  1  obtained  many  newly  batched  young  ;  eggs  *rc 
laid  in  June.  This  is  the  only  breeding  place  of  this  spec 
which  I  am  aware  by  personal  investigation/^ 

We  have  a  large  migration  of  this  duck  through  easti^ni 
sachusetts  in  October  and  ^^ovembcr,  which  would  intiicate 
they  must  also  breed  more  directly  north  of  our  state,  ihocigii  pos- 
sibly ninny  may  follow  the  chain  of  great  lakes  and  St,  Law- 
reuce  Uiver  to  the  Atlantic  states. 

I  obtained  one  of  the  above  apecimens  which  I  have  tn  my 
cabinet,  and  I  have  no  reason  to  doubt  that  thea^  btrda 
taken  on  Cape  Cod, 

I  have  seen  specimens,  taken  as  Hir  east  as  Niagara  Falls 
May ;  these  were  in  high   breeding   plumage,  though   1  did    no 
learn  that  any  nests  had  ever  been  found  in  that   locjUlty.- 
KtrravEH  Dej^xe,  Cambridge^  Ma6&, 

Birds   nbw   to  tuk  Fauna  up  Nobth  Ameiuca. — Tlic  Qyt 
falcon  of  Northern  Europe  and  Siberia  {Fidco  ijfjrfal     ' 
recently  been  obtained  at  Kyska  Harbor,  one  of  the  Vi 
tians,  by  Mr.  W.  11.  Dali,  exploring  that  region  under  th«;  oittpk 
of  the  U-  S.  Coast  Survey,     The  specimen  is  an  adult  femalct  ifl 
perfect  plumage,  obtained  June  3U,  1?*73.     On  the  label  arw  tlitf| 
remarks  *^eye  brown/*  and  '"builds.**    The  measurementii  of  thii 
specimen  are  as  follows : — wing,  li'lh;  tail,  8*00  ;  r' 
tarsus,  2-30;  middle  toe,  2*05.     The  ground  color  . 
parts  is  a  very  dark  blaekii^h  plumbeous,  the  posterior  parUontiJ 
i.e.,  the  rump  and  upper  tail-coverts  (and  moi-e  indi  •• 
scapulars  and  wing-coverts),  transversely  barrwi  with 
plumticous.    The  head  and   neck,  however,  ar€  eutlreiy  tmilbm 
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pIumt»eoiifl  black,  except  on  llie  throat.  The  lower  parts  are,  every- 
wktrre^  including  the  uuder  surface  of  the  wiugb,  ujurked  with 
broiul  transverse  bars  of  pUunlKtous-bluck,  the  two  colors  alK>ut 
equal  inainouut;  the  jugithitn,  and  even  the  throaty  with  consplc- 
w«ms^  heavy,  drop-sbaped  lougitiidinal  markings  of  blackish. 

This  is  tlui  first  capture  of  the  Scaiidluavian,  or  true,  gj  rfaleon 
ill  North  America,  and  tlie  fact  tliat  it  breedn  in  the  AleutiaDS 
warrants  its  intro<hi(*tion  into  the  nearctic  fauna, 

NHKiieniua  femomlis  Peale  must  also  be  added  to  the  number 
of  North  American  hirds^  a  fine  spe<,'imeu  having  been  obtained 
May  1*^,  l>»Ci*,  by  Mr,  Ferdinatjd  liiscbotr,  naturalist  to  the  over- 
laud  telegraph  expedition,  under  the  direction  of  Cob  C.  8.  Bulkley. 
It  U  now  in  the  National  Museum  (No*  58471  cf). 

This  Hpt^cimen  has  been  couipareil  with  Samlwich  Island  exam- 
pica,  and  found  to  be  identical.  The  species  is  very  diflerent  fhim 
any  other  North  American  one  — Robert  Ridowat. 

Ok  ftoMK  OK  TiiK  Evidences  of  Like  in  Gueat  Salt  Lake. — 
Dr.  A.  S.  Packard,  Jr,,  in  Ids  interesting  remarks  on  "  Insects  in- 
httbitlDg  Great  Salt  Lake  and  other  Saline  or  Alkaline  Lakes  in 
the  West/'  as  giveu  in  Dr.  Haydcn*s  last  UepoVt,  very  properly 
expresses  the  hope  ihat  some  one  will  make  a  careful  examination 
of  the  Bbores  of  the  lake,  nnd  carefully  preserve  all  traces  of  life 

iiich  he  may  find  there, 

'As  1  exaudued  a  portion  of  the  eastern  shore  of  the  Great  Salt 
Lake,  last  year,  it  may  be  of  advantage  to  naturallHts  if  I  mention 
Bome  of  the  evidences  of  life  which  I  found  thtTc.  Of  course  I 
found  the  fliet«,  such  as  arc  seen  by  all  who  visit  the  lake  in  sum- 
mer; tlic  shore  was  almost  literally  lilack  with  them.  They  rose 
Iwfore  ust  but  immediately  settled  down  again  upon  the  sands^ 
close  to  the  lake,  when  we  had  passed*  Their  larva?,  in  the  great- 
est  abundance,  were  attached  to  the  bottom,  and  to  submerged 
sticks^  close  to  the  shore ;  and  their  pupa  skins  lay  in  piles  on  the 
abore.  The  little  shrimp-like  crustaceans  (ArU'mia  fertUh)  were 
also  seen  in  great  [)rufiision,  nnd  these  were  the  most  numerous, 
apparently,  where  the  writer  uns  tltt^  snltt^st.  uh  In  imf lions  partly 
shut  off  from  the  lake, 

1  collected  a  large  tiuiaber  of  .sli^.ll.'^  on  the  .shoro  o(  tlie  lake, 
but  did  not  interpret  them  as  representing  life  in  the  lake  ;  they 
aro  all,  I  believe «  fkesh-water  forms.     Besides  these,  I  found  two 
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fishes,  each  about  a  foot  long,  on  the  feliuru  of  the  Jake,  whk 
without  doubt  came  fVom  the  lake  itself;  but  wht'ther  tbi*y  floflt 
there  from  Lake  Utah,  or  fk'om  some  one  of  the  rivers  thai  cmpC 
into  the  lake,  or  whetlier  tUey  belorjg  to  Great  Salt  LaJie  it 
do  not  know.     But  I  have  so  luuch  faith  lu  dtullti^  fljih^si 
other  lower  forms  of  life  in  Great  Salt  Lake  itself,  thai  i 
dredge  the  lake  at  m^^  earliest  opportunity,     1  oliservwl 
birds  oil  the  lake  in  great  numbers. — ^Sas'boiin  Tekkkt.  TITjTfi 
College,  Xov.,  1873. 

[Prof*  Tenney  has  kindly  soot  to  Uio  Aca<U*niy,  portiuuH  ut| 
of  the  flshes  mcntioneil  above,  and  it  proved  to  be  a  cypr 
allied  to  the  western  chubs.    It  is  more  probable  that  this  lorer  < 
pure  water  was  washed  into  the  lake  from  some  tributarj'  ii     ' 
immediately,  tlum    that   it  was  ever  an   inhabitant  of  ti 
There  is  also  a  possibility  of  its  having  been  brought  by 
catching  birds  from  a  distance.     It  is  known  that  f    ' 
gulls  breed  on  the  island  in  the  lake  in  iuuneuse  ti 
that  the}^  take  long  flights  for  the  purpose  of  securing  their  I 
—  F-  W.  P.] 

Exousn  Spahuows,  —  The  apprehensions  I  cxpreased  in  my^ 
^Mvey*'  lest  these  birds  shoukl  molest  our  native  specter  aa  nooo 
as  they  overflowed  municipal  limits  has  been  verified  already*    MrJ 
Thomas  G.  Gentry  writes  to  me: — *'The  sparrows  introdacod 
few  years  ago  in  German  town,  l^a<,  have  t>ecome  qult«  oooifiifni 
the  adjoining  country,  and  are  driving  away  the  mbins,  bluisl 
an<i  sparrows.     They  tnCTcase  so  raj>itlly  and  are  so  pugnad«; 
that  our  smaller  native  birds  are  conjpeUed  to  seek  qnarters  eli 
where/'     I  did  not  expect  the  bad  news  quite  so  soon.     Frobablj 
it  will  not  be  long  belbre  we  hear  the  same  complaints  (Voin  otli< 
places.    1  have  always  been  opposed  to  the  Sntroduetioii  of 
binls,  mainly  on  this  score,  but  also  for  other  reasons.     There  id 
no  occasion  for  them  in  this  country ;  the  good  they  do  in  d« 
stroying  certain  insects  has  been  overrated*    I  foresee  the  iimi 
when  it  will  be  deemed  advisable  to  take  measures  to  i^. 
the  birils,  or  at  least  to  check  their  increase. — Ellioit  C^ 

A  New  Grocp  of  Cyprikid^, — ^Prof.  Cope  has  recently  printed  a 
paper  in  the  **  Proceedings  of  the  American  I'i 
on  the  Fiagoptennr^^  a  group  of  cyprinoid  li^ 
the  hydrographic  basin  of  western  Colurudg.    The  gronp  didm 
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from  xill  those  rolated  to  it  in  the  possessioQ  of  five  osseous  spines 

of  thti  ventral  fliis,  and  two  closely  united  osseous  spines  in  the 
front  of  tUo  dorsal.  In  some  of  the  species  the  remaining  dorsal 
and  8ome  pectoral  rays  are  simple  and.  oaseona  for  a  large  part  of 
beir  lengtU.  In  the  osseous  ventral  rays  this  group  resembles  the 
tinct  SiiHrodoiiUdf^  of  the  cretaceous  period.  Three  genera 
were  described,  viz  :  PlagnpteruH  Cope,  with  beards  and  no  scales: 
Meda  Girard,  without  either  beards  or  scales ;  and  Ij^pklomeda 
Cope,  with  scales  and  no  heanla.  There  are  four  species,  thi-ee  of 
which  had  been  brought  to  light  by  the  naturalists  of  Lieut. 
Whccler*8  U,  S*  Survey,  west  of  the  iOOth  meridian. 

A  IIoHNEiJ  ELOTtiKiifCM, — At  a  recent  meeting  of  the  American 
Philosophical  Society  I  exhibited  the  greater  part  of  the  mandible 
of  a  large  extinct  hog  of  the  genus  Eloiherium  wliich  had  been 
clescribeil  in  the  **  Bulletin  of  Iluyden's  Geological  Survey  of  the 
Territories*'  as  E,  ramosum  Cope.  The  animal  was  as  largo  as 
the  Indian  rhinoceros,  and  is  peculiar  in  the  possession  of  two 
osseous  tuberosities  on  each  side,  the  front  pair  standing  on  the 
chin  and  projecting  into  horns  of  much  strength* — E*  D.  C. 

The  Skunk, — In  the  "American  Journal  of  Science,"  for  May, 
the  Rev,  IL  C.  Ilovey  has  a  very  important  and  interesting  article 
under  the  title  of  liahies  Mephitica,  in  which  it  is  shown  that  the 
skunk  can  no  longer  be  reganled  as  simply  a  very  disagreeable 
animaK  but  on  the  contrary  a  most  dangerous  one,  and  is  to 
be  classed  with  the  rattlesnake  as  an  enemy  to  mankind.  Afl 
Btrange  as  it  raa}^  appear,  Mr.  Hovey  has  brought  forward  an  array 
of  facts  to  prove  tliat  the  skunk  is  very  often  airecled  with  a 
disease  or  perhupi^  with  a  natural  salivary  secretion,  that  causes 
its  bite  to  be  far  more  dreaded  than  that  of  the  rattlesnake  or  of 
a  mad  dog.  Ah  the  skunk  is  a  nocturnal  animal  that  steals  upon 
his  victim  without  warning  and  gives  the  bite  which  almost  inva- 
riably proves  fatal,  it  is  truly  to  be  dreatled  ;  especially  is  this  the 
case  in  the  western  states  where  the  animal  is  abundant  and  many 
persons  are  nightly  exposed  to  its  attacks.  We  advise  all  to  read 
the  article  and  take  warning. 

TiiK  Reoiicaded  Wuodpkckeb  in  Majxe  (Melanerpes  eryfAm- 
cephalus  Sw,)* — ^This  bird  was  shot  in  Orono  last  summer  by  a 
student  of  the  Agricultural  College,     I  have  never  before  seen  it  in 
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Maine,  and  do  not  find  it  noticed  in  any  lists  of  birds  given  for 
Maine,  to  which  I  have  access,  except  in  one  pablished  by  the 
Portland  Society  of  Natural  History.  I  do  not  know  from  that 
list  who  found  the  bird,  or  in  what  part  of  the  state  it  occurred. 
The  bird  may  be  common  in  this  state  but  it  is  new  to  me  in  this 
region. — C.  H.  Feknald. 

Menobranciius  edible.  —  Cayuga  Lake  (near  Ithaca,  central 
New  York)  abounds  with  the  spotted  Proteus,  Menobranchui 
maculatus  (perhaps  a  variety  of  M.  lateralis^  but  never  striped 
and  always  spotted).  In  preparing  a  paper  upon  their  anatomy 
and  embryology,  Dr.  W.  S.  Barnard  and  myself  have  occasion  to 
use  them  in  numbers;  and  a  single  fisherman,  who  sets  many 
hooks  for  fish  has  brouglit  us  a  hundred  during  the  past  month 
(March)  ;  he,  and  all  others,  apparently  regard  them  as  poisonous, 
and  are  rather  averse  to  touching  them  ;  so  far  is  this  from  the 
case,  that  they  are  absolutely  harmless  in  every  wa^' ;  and  on  the 
r>th.  Dr.  Barnard  and  myself  eat  one  which  was  cooked,  and  found 
it  excellent ;  it  is  our  intention  to  recommend  it  as  food,  but  not 
until  our  investigations  are  concluded. — Bukt  G.  Wilder. 

New  Crustacea  of  the  Swedish  Josephine  Expedition. — 
The  Norwegian  naturalist  G.  O.  Sars,  the  son  of  the  celebrated 
zoologist,  Professor  Michael  Sars,  has  worked  up  the  si>ecies  of 
CumaccjB  found  by  the  Josephine  expedition.  They  are  little 
shrimp-like  Crustaceans,  some  of  which  were  found  at  great 
depths  by  the  naturalists  of  the  Swedish  expedition  which  partici- 
pated in  the  recent  deep  sea  explorations  with  the  dredge.  As 
some  of  the  species  new  to  science  are  from  near  the  coast  of 
Long  Island,  the  paper  will  be  of  interest  to  our  American  zoqI- 
ogists.  The  work  is  done  in  the  most  thorough  manner,  with 
admirably  executed  plates.  It  forms  one  of  the  memoirs  of  the 
Swedish  Academy. 

Special  Mode  of  Development  of  certain  Batrachians. — 
In  a  letter  printed  in  the  '*  Revue  Scientifique,"  No.  37,  1873,  M. 
Jules  Garnier  communicates  some  remarkable  observations  that 
have  been  made  by  M.  Baray  on  certain  Hy lodes  which  exist  in 
large  numbers  in  the  island  of  Guadaloupe.  These  animals  are 
widely  distributed  over  the  island,  being  found  not  only  near  the 
sea,  but  in  the  higher  lands  of  the  interior,  and  after  rain  their 
croak  makes  the  air  resonant.     The  physical  features  of  Guada- 
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>ape,  a  volcanic  island,  the  soil  of  which  is  compoBc<l  of  tufn. 
lOjtxuolarm  and  siinilar  luaU'riaK  ari^  so  poeiiliar  nucl  so  very  iinfa- 
t'oralilf  for  the  iiuiititt.*nanc'c  of  tadiJole  \\\\%  which  U  esse  nihil  ly 
tacinot  that  M.  Baray  was  led  to  ex|K»et  tJie  existence  of  some 
iilianties  of  development.  The  ova  were  easily  prociiretl,  na 
hey  were  everywhere  present  iiuder  moist  leaves.  No  tadpoles 
uUi  he  dtscoTcretU  but  many  of  the  IVogs  were  of  an  extraordi- 
arily  minute,  size.  The  eggs  were  sphencaU  with  a  diameter  of 
om  three  to  four  millimetres,  antl  were  each  provided  with  a 
small  spheroidal  eaqiausion  reaerahling  a  hernia  of  the  «relrttinou8 
mass  through  a  pore  in  the  envelope.  In  the  centre  of  the  Bphere 
he  Pinbryo  was  visible,  lying  on  a  vitelline  mass  of  a  dirty 
ivhite  color,  and  having  a  tinn  body,  a  hirge  head  and  four 
tyliforrn  members  with  a  recurved  tail.  When  tlie  egg  was 
ouehed  the  embryo  moved  rapidly  ami  changed  its  position*  A 
lay  later  the  embryo  was  perfect,  with  a  tail  as  long  as  the  body 
.ranshuent  and  like  that  of  a  tad[)ole.  The  limbs  immediatelj, 
brmt'd,  and  at  the  expi ration  of  a  few  days  little  frogs  of  a  dark 
rayifth  brown  color,  antl  irithout  a  veslfffe  of  a  htiU  escaped  from 
he  egg.  M,  Baray'a  observations  have  established  the  following 
bets :  —  1.  That  this  IhjlmUs  Marttnicemis  commences  life  by  a 
tatory  movement  of  the  future  embryo;  2.  The  fully  formed 
mbryo  performs  the  rotatory  movements  more  rapidly,  but  in  a 
lorizontal  plane ;  3.  The  branchiae  make  their  appearance,  and 
gain  vurdsh  sometime  afterwards;  4.  The  larva  in  the  ovum  is 
rovided  with  a  tail  and  limbs  ;  5.  The  tail  of  the  larva  not  only 
leilitates  the  movements  of  the  imprisoned  animal,  but  also  aids 
*  Ion  by  tbe  numerous  and  minrite  vessels  which  ramify  in 
I  ly  developed  appendage;  C.  The  animal  i^sues^  fVoni  the 
!gg  Ui  the  form  which  it  preserves  throughout  life.  As  M-  Gamier 
^serves,  these  observations  seem  to  constitute  a  startiug- point 
jr  a  8[)ecial  investigation  of  great  importance,  and  have  a  close 
Eolation  to  the  (piestion  of  the  adaptability  of  sf>ecie8  to  snrround- 
ng  conditions.  It  may  l>e  asked  in  this  case  whether  the  frog  has 
'en  created  with  special  modifications  adapting  it  to  live  in  an 
land  destitute  of  marshL'S,  or  has  it  in  course  of  time  acfjuired  a 
ew  mode  of  development  enabling  it  to  survive  under  the  excep- 
lonal  cunditions  uinler  which  it  has  been  placed.  —  The  Academn 

Toe  Paleoxtolooical  IIistuky  of  Tuilobites,  etc.,  as  or- 

SKU    BY   BaURAj<!D£,  TO   THE    KvOLUTION   TuEOKY.  —  DuriUg    tho 
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year  past,  another  large  quarto  volnmc  on  llje  IrflobSte^,  by  M. 
Barrandc,  tho  cUstingtiiBhecl  paleontologist,  baa  a|ip4*jiri!iL  IIIim*. 
tratcfl  with  nuiuorous  plates.  Tlje  aulbor  etxonj^ly  iipp<»e^»  onj 
paleoiitologieal  grounds,  the  prevalent  evolutional  theorie*.  H»< 
conclusions  we  present  as  hrierty  as  pos.siblt* ;  they  aii!  oC  &^% 
wetglit  as  coming  from  so  experienccfl  and  ahle  an  obnerTisr*  fil 
thinks  that  there  is  no  trace  of  a  gradual    improvt  Uii» 

original  type  whatever  in  the  entire  series  of  the  tn.  la. 

considering  the  fossil  Crustacea  of  tlio  earliest  Sihirtiui  fonnaUi 
of  Eui-ope,  he  i*egards  llie  coexistence  of  their  princi[)«l  typei«1 
such  as  the  Phyllopodes*  an<l  the  OstracodcH,  with  the  triloliiUflj 
of  the  primordial  fauna,  so  well  exbihtted  In  England  ami  Swetl 
as  constituting  an  inj[iortaiit  fact.  "Indeed,  among  thi' 
facts  of  paleontulogy,  thure  are  none  which  ivould  k-;< 
suppose  that  forms  so  contrasted,  :is  we  have  just  imllc 
were  derived  from  a  common  ancestry,  by  means  of  (lliatioa 
transformation.  This  descent  is  tlms  far  a  pure  creation  of  tin* 
imagination.'^  Again  he  says,  **  The  great  ditTerence  of  ^tmrtttre 
which  separates  the  type  of  trilobites  and  the  types  of  tUoe  two 
orders  (Oslracodes  and  Phyllopudes)  carries  us  back  to  ai  rerj 
distaut  ago  before  the  Silurian  primordial  fauna,  if  we  tui|)f)o«e« 
ftcconling  to  theory,  that  they  were  all  derived  from  a  euinmofi 
ancestry.  This  supposition  will  oldigo  ns  to  admit  that  M  iIm 
intermediate  forms  have  invariably  disappeared  in  all  the 
of  the  globe,  and  in  a  long  senes  of  auteiK-imurdial  *..i.  , .  , 
unknown  up  to  this  day."  That  this  inexplicable  illsappearanci;, 
even  if  accrmnled  for  by  future  discoveries,  would  only  give  way  ic 
still  more  fonnidable  facts  oj^posed  to  evolution,  liarramle  tiunit 
would  be  the  case ;  and  be  goea  on  to  say  that  the  trllobitei  of 
the  ''secoml  fauna"  of  the  Lower  Silurian  rocks  of  Uoli«faia« 
make  their  first  appearance,  accompanied  not  onlj*  by  two  ty 
of  Ostracodes,  Primitia  and  Beyrichia,  but  alao  with  two  t>^a  i 
Cirr(pe<k's,  or  Viaruacles,  perfectly  characterized,  imil  wliich  be" 
cally  Anntifopsis  and  Plnmulltes* 

Difticulties  such  as  these  rise  at  each  step^  he  adds,  ill  our  paJi 
ontologiral  studies,  and  it  has  resulted  from  his  work,  **< 
instead  of  establishing  zoological  connections,  and  a  grihdu 
transition  between  the  ditferent  types  of  Silurian  CruatacMM^ 
the  contrary  the  contrasts  in  their  conformation  were  not  h 
during  those  primitive  ages,  than  in  those  ponterior,  an<i  that  the 
suddenness  of  appearancts  of  each  of  them,  with  the  compleioficBi 
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of  thotf  organization,  is  irreconcnable  wltli  the  progrossive  anti 
successive  evolution  that  these  theories  suppose/* 

We  have  been  unwilling,  with  the  Eozonn  Canaderiite  genorally 
recoivctl  aa  a  proof  of  tlie  existence  of  life  in  the  LaiirenlTuu 
period,  to  believe  that  the  Buliemiuii  strata,  investigated  so  ably 
by  M.  Barrande,  represent  the  lowest  platform  of  life. 

Mr.  Henry  Hicks  in  a  recent  number  (Feb.  5)  of  **  Nature** 
claims  that  M*  Barrande's  list  of  fossils  from  the  Cambrian  forma- 
tion of  England  is  very  iiicomplete.  Instead  of  there  being  ***no 
trace  of  a  trilobite*'  in  the  Cumbrian  formation,  Mr.  Hicks  has 
found  sponge.H,  annelides,  brachiopods,  pteropodB,  bivalved  Crnsta- 
ceans  and  trilobites;  among  the  latter  a  low  genus  (Microdiacus) 
with  four  thoracic  BC^ments;  the  ^enns  has  also  been  found  in 
Canada,  It  seems  best^  then,  for  paleontologists  to  suspend  their 
judgment,  and  await  the  discovery  of  new  facts  before  prononncing 
for  or  against  a  primordial  fauna  more  ancient  than  the  Cambrian 
even.  Considering  what  remarkable  iuterme<liate  types  have  been 
discovered  of  late  in  the  limiky  Mountains,  the  advocates  of  evo* 
Jution  can  well  afford  to  wait  patiently  for  a  solntion  of  these 
knotty  problems  in  liiology. 

HoKOURAPH  OF  THK  Wdale  LiCE, — A  full  accouut  of  the  va- 
rious species  of  Cyamus,  or  so  called  whale  louse,  with  many  fig- 
ures, has  been  published  in  the  *'  Memoirs  of  the  Scientiflc  Society 
of  Copenhagen"  by  Dr.  Liitken.  These  troublesome  crustaceans, 
allied  remotely  to  the  common  beacli-llea,  cling  by  means  of  their 
long  claws,  to  the  more  protected  and  softer  parts  of  whales,  such  aa 
the  bowhcad,  the  humpbacked,  the  sperm  whales,  narwhal  and 
grampus,  while  they  have  never  been  fouBd  on  the  Baltenoptera, 
or  Hn  liMck  whale. 


aEOIiOGT, 

The  CAitnoKiKEROtrs  Fokmation  of  South  America* — An  ex- 
amination of  the  rich  brachiopod  fauna,  collected  by  Prof,  Uartt 
and  hU  party  on  his  two  late  expeditions  to  the  Amaxonas,  from 
Itaituba,  just  below  the  lower  falls  of  the  river  Tapajos,  shows, 
tliat  the  carboniferous  beds  at  that  place  belong  to  the  coal  meas- 
ures* 

Associated  with  a  number  of  new  species  soon  to  be  described, 
there  are  found  at  that  *  locality,    Spirifera  camerata  Morton, 
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*S.  apima  J I  all,  *3.  piano^convejtn  Shmnanl,  mufui  ft"  '  '  rM 
Sliumanl,    ami    n  iiiiiaber  of' other   spct-irs  dinrnrtt^ri  !«• 

North  American  coal  tQcasurcs* 

Mr.  Cbandlosg  collected  carboniferous  fossil'^  tK»iii  tm'  rrir;iruiry 
unci  Aiaaua,  branches  of  ibe  Muuo-asHir,  a  trihiitury  of  the  Aiiift* 
zonas  lfct\retfii  the  Tapujos  ami  Macleira.  Tht*  loculitiei^  lue  alxiiil 
one  hnnilrcd  miles  west  of  Itaitttba,  and  the  bcda  and  foKnUtt  art 
the  same  as  at  that  place,  as  18  proved  by  specimens  kindly  pns 
scntcd  by  Mr-  Chandle&ft, 

A  gpeeimen'  of  rock  given  me  by  Sr.  Gubriel  Viorra  Lobes  of 
Abydos^  and  said  to  have  been  Imuid  on  the  river  Trombiitan,  cjojk 
tains  some  of  the  same  species  and  is  interesting  ^tnee  it  indlcatc^B 
the  occurrence  of  the  same  formation  on  the  north  ^wb*  nf  il.t* 
Amazonas,  where  Devonian  rocks  also  occur* 

It  is  interesting  to  uotiee  in  this  connection  that  the  lirachiopotU 
describofl  by  d*  Orbigny,  Salter  and  Zoula  from  Lake  Titicaca, 
SautttCruz,  and  Coehabamba  in  Bolivia  are  in  great  part  id<»iillctl 
with  th<*  Brazilian  and  North  American  coal  measure  fornw^  aiid 
are  in  all  cases  more  nearly  allied  to  thera  than  to  any  otUrr»* 

In  a  small  collection  of  Peruvian  fossils  forwarded  by  l"rot 
Orton   for  examination,    I   hmve   recognized    Ritzta  }>>'  '   n 

Shumard,  and  Sffirifera  cnmerata  Morton  (S,  Condor  *i  ti 

a  pebble  from  the  bed  of  the  Pichis  River,  a  branch  of  the  Patlittea, 
one  of  the  western  tributaries  of  the  UeayalL  Tliia  is  a  nwf 
locality  for  the  carboniferous  situated  about  six  degrees  north  of 
Lake  Titicaca. 

Carboniferous  bed3  in  the  south  of  Brascii  in  the  pr«»vnu  r?*  i^i 
Santa  Catharina  and  Rio  Grande  do  SnI,  are  described  In  IVot 
Hartt's  Geology  and  Physical  Geography  of  Brazil,  Thcue  At9 
also  of  coal  measure  age,  containing  workable  beds  of  coal  wUli 
cimracteristic  coal  plants. —  O.  A.  DEitiiv. 


Akalouy  of  toe  Tebtiary  Fauka  of  Filvxce  to  tub  Teih 
P£RATE  Regions  op  America. — ^MM.  Sauva^Ci  ami  Ousitalet^  tu  a 


late  meeting  of  the  Socictc  Philomnthi<iue  of  Paris*,  rem 
all  the  analogies  of  the  ichthyulogical  and  entomf»b>gici»i 
Franco  during  the  oligoccne  (a  division  of  the  Tertiary) 
were  with  those  of  the  temperate  regions  of  (Xoi' 
leading  to  the  opinion  tlmt  Europe  and  America  v 
this  epoch.  * 


it 
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MICUOsrriPT. 

[J?"5onFfary,  consi«li*rntic>ns  tlrawti  ftoru  pliysienl  'liy, 

especially  the  <lcq)  sea  soiuiflljriji;^  miidi*  by  the  *m  'T/* 

n  to  go  against  the  view  of  intercontinental  bridges  held  by 
(iome  oaturabstft.  We  look  for  a  solution  of  the  resembltiuce  of 
the  turtiary  rauim  of  Eurupe  and  noith  temperate  Amerieii,  to  a 
study  of  the  tertiary  lands  of  Aretle  America,  Greenland  and  Spits- 
bergen, from  wbieh  the  Knropean  forma  of  an  American  type  may 
have  emigrated  in  ineglaeial  times. 

ANTHROPOI.OGY, 

rvoiiiKH  OF  Ckntral  Afkica.  — l>r.  S(*Uwt.irifnrlh  has  stud- 
ied and  drawn  Uic  Akka  or  pygui}'  race  of  Central  Afrit*,  whose 
avej-age  height  is  four  feet  six  indies.  The  statements  of  Hero- 
dotus and  Aristotle  are  thus  fully  eoiitimied. 


MICROSCOPY. 

AMrHiFLHrHA  PELLuciDA  i«  ooTS. — A  ^^  objeclive  waa  made  by 
ToUeis  to  my  on^ler,  and  finished  on  the  12th  of  March,  1873.  The 
angle  of  afierture  as  invoie«Ml  by  Mr,  Stodder  is  ir*5°.  From  my 
measurements  1  think  the  objective  is  correctly  named  by  tho 
maker.  At  the  extreme  open  point  it  Is  a  good  ^jth  dry.  The 
screw'-collar  has  twelve  diviKious:  by  turning  It  i*iglit  divisions  it 
is  iidjusted  for  nneovered  wet,  and  four  ill  visions  remain  to  adjust 
for  cover  for  immersion  work.  It  works  through  rovering  glass  of 
about  2^5*^*  of  an  inch,  but  it  is  better  to  use  thinner  glass,  or 
mica,  to  enable  the  observer  to  focus  through  specimens. 

With  lamp-light  and  the  T^f,th  the  resolution  of  Amphiplettra 
peUucida  is  better  thaw  I  have  before  seen.  Using  onliuary  day- 
light, Vibrioues,  Bacteria,  etc.,  arc  well  defined,  especially  when  a 
Kclner  eye^piece  is  use<l  aa  a  condenser. 

With  snnlight  and  the  ammonia-gulphate  of  copper  cell,  Su- 
rirdla  lelds  longitudinal  strife,  and,  as  the  dii^eetlon  of  the 

liglit  1-^  ),  row?  of  **  lieniisphcrieal  bossc^<  "  as  described  by 

lir.  Woodward. 

With  the  same  illumirintion  sprciuH^ns  i)\'  AfuphipJeffrn  jirlhtririn^ 
mounted  dry,  by  Norman,  were  resolved  and  counted  with  perfect 
ease  and  remarkalde  plainness,  the  f^tria?  being  still  distinctly  visi- 
ble with  No.  8,  eye-pieee,  ilraw-tube  extended  six  inches,  and 
power  upw^ard  of  10,000  times. 
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It  is  with  hesitutiori  tlitit  I  remark  furtlier  llj:it  thf-j-^ 
solved  the  lines  of  Amphipleura  ppUucida  into  rows  of  ilfiln^  for 
the  '*  beaded "  structure  of  the  easier  teat,  Sun'rella  ^emfoa^  Is  ilill 
doubted  by  eoioeexperlence<I  microscopists.  But  ^'fticta  are  slab* 
born  tliiii'^8**  and  the  fiicts  are  thiit  with  WenhnrnV  [»uniholii  14 
an  iilnrainator  the  dots  are  seen,  and  with  either  the  partt*K>loiil  or 
the  Aruici  prisui  lon^tudiiuil  lines  much  finer  than  the  tratiiit*rrw 
ones  are  brought  out,  Theac  lines,  which  I  consider  gtynaii)#, 
count  not  far  froui  120*000  to  the  inch.  With  a  slight  chanfff*  of 
the  udjuatmeht  their  place  is  oceuiue*!  by  spurious  lines  couiitlj^( 
generally  abnnt  60,000  to  the  inch.  Tlie  longitudinal  linr^  emu 
only  be  ^ecn  when  the  focus  is  best  adjusted  for  the  irat)3ver»« 
8tn$e.  When  the  transverse  lines  are  examined,  they  may  h« 
shown  smooth  and  shining,  similar  to  the  photograph  by  Dt. 
Woodward  in  the  Naturalist,  but  much  better.  If  the  ralrrof 
is  then  carefully  touched  a  si  uiiate  appearance  of  the  margiiw  of 
the  lines  suggestive  of  beading  is  seen*  This  appearance  can  bt 
brouglit  out  readily.  And  finally  after  the  most  paiii9taldo|| 
manipulation,  and  when  without  doubt  the  beat  work  is  being 
the  separated  dots  or  beads  appear, — G,  W,  MoitetioosK. 

Ok  C1RCU1.ATORT  Movement  in  Vaucheria.^ — Prof.  Leidy  mmim 
some  remarks  on  the  lutra-cellular  circulation  of  plants,  a*  ejtetn* 
plified  in  the  hairs  of  the  mullein,  the  leaf-cella  of  VallisneriJi,  ctc- 
The  moving  streams  of  protoplasm  he  likened  to  amadwicl  idoV4^ 
ments,  and  expressed  the  opinion  that  they  were  of  the  «iiiiie 
character.  In  the  common  alga,  Vaucheria,  the  11)  amenta  of  which 
consist  of  very  long  cells,  comparable  to  those  of  Nitella  or  Clouu, 
he  had  observed  an  apparent  motion  of  the  cell  contentft,  which 
is  somewhat  peculLar  and,  at  least,  is  not  generally  mentioned  l^' 
writers.  The  wall  of  the  cells  is  invested  on  the  interior  with  • 
layer  of  tenacious  protoplasm,  containing  the  thinner  liquid  giill 
contents  as  usual.  The  parietal  protoplasm  is  clusely  pave<i  wilh 
green  granules,  and  these  appear  very  slowly  but  inceHaauiiy  to 
change  their  position  in  relation  with  one  another.  The  tiu)tifkn  is 
so  slow  that  it  was  a  question  for  some  tinie  whether  it  did  nciiiaitj 
occur,  bnt  it  appears  suftlciently  obvious  if  observed  In  ndflSioa 
with  the  lines  of  a  micrometer,  and  its  uxisti^noe  wascoi  H  "  by 
several  fViends  whoae  attention  was  directed  to  it. —  /  «^f 

Ac(%dimy  0/  Natural  Sdencea^  Philaddphla. 


NOTES.  • 

Wk  li,ive  received  liie  report  of  the  House  ConiunitvnM'n  Pnl>Uc 
LaiKls  concerning  the  ^coi^raphieal  and  geological  fturveyi*  west  of 
the  Mississippi,  Tiie  Committee  conclude  that  the  **  eurvej^a,  so 
far  flft  the  same  are  uecesjsiu^  for  military  imrposes^  sliouhl  Ito  con- 
tinued ;  lluit  nil  other  surveys  for  geographical,  geologieaU  lopo- 
gmpliie  and  scientilie  purposes,  should  he  coudtieted  under  tlie  De- 
iirtinent  of  the  Interior."  The  Coinmitlcc  also  recoiumendctl  the 
Q^nsoiidation  of  Towcira  with  Hay  den's  survey,  under  the  Depart- 
tnent  of  the  Interior,  This  luis  since  lieen  done,  and  Congress 
has  %'oted  875, UUQ  for  the  eontinnanee  of  Hayden*s,  and  $15,U00 
for  that  of  Poweirs  8urve3%  The  continuance  of  Lieut,  Wheeler'8 
survey  was  previously  provided  for,  830,000  having,  we  bcHcvc, 
been  voted  for  its  expenses.  AVe  arc  glad  to  see  that  a  step  has 
been  taken  towards  a  consolidation  of  the  geological  and  geograph- 
ical surveys  of  the  territories  of  the  west.  Wo  l>elieve  that  the 
scientific  interests  of  the  country  will  be  thus  furthered,  and 
reater  unity,  economy  and  scientific  accuracy  he  secured. 
The  work  should  not  stop  here,  and  we  look  forward  to  a  cuop- 
eration  between  the  national  government  and  the  states  in  carry- 
ing on  the  survey  of  the  states ;  In  fact,  It  has  partially  been 
begun.  This  is  extremely  necessary  in  the  ijreparalion  of  a 
general  map,  geographical  ami  geological,  of  the  I  nited  States* 
More  than  this,  it  wonld  be,  if  we  rali^take  not,  a  wise  and  econom- 
ical measure  to  unite  the  work  of  the  Coast  Survey  and  the 
8lgnal  liureau  with  that  of  the  national  geographical  and  geo- 
logical surveys.  When  this  has  been  brought  about,  as  it  may  be 
thought  necessary  to  do  at  a  future  not  far  distant,  all  these 
bureaus  might  still  farther  be  united  under  a  Science  Department, 
equivalent  to  the  Department  of  Stale,  of  War,  the  Navy  or  the 
interior,  with  the  oJlicer  at  the  head  a  member  of  the  Cabinet,  to 
bt*  perliaps  appointed  by  the  Prositlent  under  the  advice  of  the 
heads  of  the  respective  bureaus  of  the  Science  Department ; 
these  bui^eaus  to  be  those  of  l*liysics,  Chemistry,  Astronomy, 
Geology  and  Mining,  Blefccorology,  Geography,  Biology  and 
Agrieidture,  Anthropology  and  Education,  etc.,  etc. 

Such  an  organ Ixallon  of  the  scientific  forces  of  the  country  is 
already  foreshadoweil   in   that  of  the  Sniithsouian    Institution, 
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which,  hy  iti  intimate  rolatioiift  with  tht?  gov 
national   ititliic»noe   it  hjH  actjuirad   throngli   the   who   and 
aflnunistriition  oV  its  affAirs,  1ms  h<^oatncf  evun  now  ulmoat  In  |MUrt 
the  ef|iiivalenl  of  a  govern in(*nt  ilqiarUnent, 

It  18  ftiiir*r?csto<l  that  at.  tho  nnnnal  meetings  of  our  ncicntiftc  aiwl 
learned  borlies,  some  action  be  taken  towartU  directing  [Hibtie 
attention  to  the  need  of  a  well  organized  Department  of  Srienc^ 
to  look  after  the  interests  of  a  broail  anrl  genemtis  tieieiitlflc  col- 
in  re,  iihysieal,  hiohigical  and  social,  or  relating  to  any  olbfr 
branch  of  science  which  may  aid  in  the  elevation  anil  hiin*- v-t,..**,* 
of  our  people. 

On  June  2d  the  coriier-atoue  of  the  American  Musentn  of  Nat* 

ural  History,  in  eourse  of  erection  on   IManlmttan  S<  i  ^'tnr 

York,  was  laid  in  pm?3cn€e  of  an  audience  nnm1>ering  t^'  -le* 

Scientists  were  invited  from  variona  parts  of  the  eonntry.  Kobcft 
L.  Stuart,  President  of  the  IMusenm  As-^ociation,  lUdivered  an 
address  in  behalf  of  llie  trustees,  which  svns  followed  !»y  an 
ad(h*es3  by  Governor  Dix,  and  one  by  Professsor  Joseph  Henry. 
The  corner-stone  was  laid  by  President  Grant,  \Vc  have  ftccn  tile 
plans  of  this  great  structure,  which  is  designed  to  cover  eighteen 
aci*cs,  and  cost  when  corupleted  86,000.000.  It  will  be  excee^lingly 
handsome,  imposing  and  convenient.  In  his  address  Prufe*ior 
Henry  said  that  the  great  institution  they  were  tnangnmting 
would  ni>t  lie  <'ornplete  without  provision  for  regnbir  cotirsc*  of 
fVce  lectures  and  the  presence  of  a  body  of  scientific  investigators 
wbo  should  give  the  results  of  their  stud  lea  to  the  country*  In  i 
cougratululing  the  citizens  of  New  York  on  the  brilliant  mate^rial 
prosivccts  of  this  museum,  we  indulge  the  hope  that  the  ailvieeiW 
Prof.  Ileniy  may  be  promptly  carried  out,  and,  that  the  inipetti«  it 
may,  under  good  management,  give  towards  elevating  the  ctiUun* 
of  our  country  be  commensurate  with  the  amusement  it  uill  alTun! 
to  the  people  of  the  great  dty  \n  which  it  in  located. 

W£  are  glad  to  learn  that  the  value  of  applied  entomology  ia 
felt  by  the  people  of  New  York*  The  Legiwlature  of  1872,  u*^  wc 
have  recently  learned,  paHijed  the  following  resolve : — "*The  ititii 
of  fifteen  hundred  dollars  is  hereby  apfmnu'iated  to  bo  paitl  to  Ami 
Fitch  for  revising  and  compIeLing  for  publication  hi?  survey  of  tbt 
noxious  and  other  insects  of  the  state,  the  state  to  have  the  right 
to  publish  at  all  times  any  number  of  copies  of  dai<1  work  for  ita 
-own  use  without  further  payment.     Dr.  Fitch*9  first  r*?""-^   «•  *- 
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pyt^llsheil  In  1856 ;  Touj'teeu  h\  all  have  appcarci!,  being  pnlilbbed 
ill  tho  ••Transuctions  of  New  York  Statt^  AgrieuUiual  Sucicty/* 
No  extra  copies  of  tlie  last  Ibiir  reports  have  been  pubHsheil,  aud 
they  are  exceedingly  dillit^tilt  to  obtaio.  They  ore  intereatiug, 
full  of  ft'esh  obfiorvatioiis  and  deserve  the  widest  cuculaUon. 

It  appears  that  for  two  years  the  groashoppers  have  so  devas- 
tated several  counties  in  Minnesota  and  Iowa  tliat  the  settlers  are 
impoverished,  and  the  earth  is  tiow  so  full  of  grasshoppers  that  the 
soil  cannot  be  tilled  for  at  least  one  year*  A  bill  wats  patiBed  by 
Congress  permitting  the  settlers  in  all  these  Counties  to  abandon 
their  land  for  one  year,  without  prejudice  to  their  rights  under  the 
preemption  laws,  so  that  they  may  support  their  families  else- 
where. 

We  have  before  us  the  first  number  (May)  of  **  Psyche/*  the 
organ  of  the  Cambridge  Entomological  Club,  edited  by  li.  l\ 
Mann  (8vo,  pp.  4).  Tliis  timely  issue  will,  besides  the  matter 
we  may  expect  to  find  in  such  a  jmirnab  contain  a  list  of  all  writ- 
ings upon  entomology  published  in  North  America  from  the 
beginning  of  1874|  with  a  brief  note  of  the  contents  of  each. 
The  sutiscriptioQ  price  is  9l.00« 

It  is  understood  that  Dr.  A*  W,  Chapman  offers  bis  IlerVinriuni 
for  sale*  It  must  be  rich  in  specimens  of  southern  plants,  and 
especially  valuable  as  containing  the  types  of  many  species  de- 
ecribed  in  lu^s  '*  Flora  of  the  Southern  United  States/'  His 
ad<lrcss  is  Apalachicola,  P^luiida.— W.  M.  C, 

The  Botanical  Congress  of  Europe  began  its  seasions  under 

the  presidency  of  Dr,  J.  D.  Hooker  at  Florence,  An  luterc^ting 
re[H>rt  of  the  meeting  will  be  found  in  the  London  Journal  of 
Botany  for  June  and  July. 

TuERB  is  a  flourishing  Natural  History  Society  in  New  Albany, 

Indiana,  with  a  fine  local  colleetion  uf  Indian  remains,  some  of 
much  rarity.  The  collections  in  other  departments  are  very  cred- 
itable. 

The  well  known  entomologist  G«  A*  Herrich  Schffiffer,  died  at 
Ratisbon,  Germany,  on  the  IJlh  of  Atinl.  agetl  75  years. 

TuK  distinguished  geologist,  Professor  John  Phil  lips,  died  at 
Oxford,  England,  on  the  24th  of  Aprils  aged  78  years. 


u% 


BXCUANGES*       BOOKS   RECKtVEn. 


Claude  Gat,  who  wrote  a  Urge  volume  ou  the  history^  loology 
and  botany  of  Cliili,  reet^ntly  dieil,  in  bis  seventy^fourth  year. 
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NOTES   ON   THE  FLORA  OF  SOUTHERN    FLORIDA. 

BY   FREDERICK   BREKDEL. 


Is  the  flora  of  Southern  Florida  and  the  Keys  in  reality  North 
American  or  West  Intiian?  One  of  the  greatest  authorities  In 
botanical  geography.  Prof.  Griscbach,  in  his  latest  work  upon  the 
distribution  of  plants  (**  Vegetation  der  Erde/'  2,  p.  840),  as  also 
in  a  previous  one  (*''I>ie  Geographische  Verbreitimg  der  Pflanzen 
West  Indiens,"  pp.  19  and  20),  favors  the  former  opinion. 

He  says: — "The  character  of  the  vegetation  of  Florida  is  In 
fieral  identical  with  that  of  Georgia  and  Carolina.  But  eight 
ciesof  West  Indian  wootly  plants  occur  in  Florida,  and  but  six 
In  Key  West.*  When  the  Northern  Bahamas  above  27°  N,  Lati- 
tude shall  be  explored  it  is  probable  that  the  dilTerence  between 
them  and  the  neigliboring  raain-land»  but  sixty-five  English  miles 
distant,  will  be  yet  more  evident.  This  difference  is  not  due  to 
climate,  nor  yet  to  geological  structure,  for  as  the  coast  of  Florida 
In  surroundetl  by  coral  reefs,  so  has  the  archipelago  of  the  Bahamas 
been  bnilt  up  by  the  same  means.  Why  is  it  then  that  the  Tege* 
tatlon  of  the  West  Indies  has  possession  of  these  islands  and  not 
of  the  equally  near  and  similarly  formed  Keys  of  Florida?  Even 
the  few  plants  which  are  common  to  both  occur  also  for  the  moat 

*la  Floriflft,  two  Cc^ccotoba,  fitSecoSofnum   UngtiUcali,  GuHtnrtlia  elUpHca,  J*syck9- 
I  Umcvolata,  MyrHne  laitn^  Jnrqninia  nrmUtarit  »nil  7'nnriu*fort(o  ffnajtiitodti  t  in  Key 
Ouaiaaim   sanctum,  ScKt^ftriti  JYattMcenM,  PoMitJt&ra  an^tOj^lkt^  E^^ottmnma 
n,  SHthatUf^THiUnoua  And  llftirrrria  tomemtom. 

KnMrr«d.  ■coonUnv  to  Act  of  Cuuirrec»,  In  the  yo«r  1^4.  bj  tb«  PEAliODY  JkCADsarr  or 
SctJLJVCK,  In  tli<^  Office  of  the  UdmrUn  of  COQfr««tt,  «t  WMlilnftou. 
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port  on  the  continental  const  of  th<!  Gnlf,  and  may  a^  pmKaB 
have  reached  the  Keys  from  there  as  from  Cuba,     Tlie  must  obvi- 1 
ons  reason  id  found  in  the  fact  that  the  Bahamaii  are  united  wilh  j 
the  Greater  Antilles  by  inminierable  islandH  and  ^boalfit  wblle  oo  i 
the  eontraiy  Florida  imd  thu  Kvyn  are  separated  fn>in  them  by  U«! , 
Gulf  Stream — a  proof  that  ocean  currents  do  not  ttlwayn  itene  to  j 
connect  floral  regions  but  at  times  aid  in  preserving  the  ItmiU  l«- ' 
tween  creatiuus  originally  distinct."     Now  to  these  snggisvlioofl 
Bome  objections  may  be  made.     When  we  see  the  habitat  of  many 
hundred  of  species  indicated  in  the  books  by  the  phra«ea  **  New  j 
England  to  Florida,"  "S*  Carolina  to  Florida/*  etc.,  it  serins  «ivl-| 
dent  that  the  flora  of  Florida  belongs  to  that  of  Nortli  America, 
But  ^*  Florida"  in  most  of  these  cases  means  Northern  FJorida. 
Southern  Florida,  from  Tampa  Bay  southward,  liaa  been  explored 
only  at  solitary  points  upon  the  coast  by  a  few  botanists,  who 
have  taken  notice  only  of  the  more  conspicuous  and  chiefly  woody 
plants.     It  is  not  improbable  that  when  the  vegetation  of  thiA  I 
region  is  better  known  it  will  prove  to  be  not  so  diiTcrcnt  (tarn 
that  of  the  Northern  Bahamas  as  Prof,  Grisebach  now  supposes^ 

Geological  causes  cannot  be  excluded  in  botanico-geographlcal 
investigations  where  recent  causes  are  inautflcieut  to  explain  facU. 
The  coral  formation  of  Southern  Florida — if  it  be  true  Uiat  the 
polyps  cannot  live  but  in  a  certain  de|)tti  of  water — indicates  m 
slow  subsidence  of  the   land,  and   this  movement  may  possibly 
have  pi'eceded  the  upraising  of  the   tertiary  Atlantic  ainl  Gulf' 
coast  of  the  Southern  States  and  the  existence  of  the  Gulf  Sirettin. 
Between  Bernini  Point  and  Cape  Florida  the  depth  of  the  iitn^ain 
is  considerably  less  than  at  any  other  point,  and  this  may  have  | 
been  the  line  of  connection  between  Florida  and  a  tropical  fcerH* 
tory  eastward,  of  which  the  Bahamas  are  the  remnants.     It  &s  no . 
more  probable  that  the  '**few"  woody  plants  enumerated  l>y  Gniie*  j 
bach  have  immigrated  across  the  channel  or  made  the  long  circoit 
of  the  shores  of  the  Gulf,  than  that  they  are  the  residue  of  a  o»C€ 
larger  number  of  plants  common  to  Florida  and  the  Bahamas. 

But  is  the  number  of  those  plants  indeed  so  small?  l>r,  Chsfi* 
man  enumerates  in  his  **  Flora  of  the  Southern  States**  no  Icas  thao 
251  species  which  do  not  extend  northward  of  Tampa  Bay.  Tn^  { 
those  10  may  be  added  f^-om  other  sources,*  making  247 


•From  DeCnndoHe'f  ProdromuA,  MyptiM  ^nes^  Cmtonh^tnii!: 
rothamnia  FcHiiltri,  and  Zamia  Fhrkitutamidpmmiihi  firom  Bo|. 
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wood3%  83  perennial^  and  28  monocarpic),  of  wbicLi  187  are 
cotLimon  to  the  West  Indian  Islands  and  paitlj  to  South  America 
antl  (.^1)  to  Mexico,  23  to  Mexico  only,  and  37  known  as  yet  only 
fVom  .Southern  Florida, 

If  it  be  conceded  that  the  Gulf  Stream  is  an  insnrmonntnble 
obgtaele  to  irnmedtate  immigration  ft'om  the  West  Indies,  and  that 
™y  plant  IVom  there  must  hnve  made  the  circuit  of  the  Gnlf,  why 

it  that  tfie  majority  of  these  emigrants  have  not  settled  in 
Mexico,  as  shonhl  have  been  expected  from  the  greater  chances 
thait  evidently  exist  In  favor  of  that  country.  The  inference  is 
reasonable  that  the  156  species  of  Southern  Florida  which  are 
common  onl}'  to  regions  lying  southward  antl  not  to  Mexico  have 
for  the  most  part  not  been  trausmitte<l  by  tbe  waters  of  the  Gulf, 
and  that  we  must  recur  to  otlier  tlian  tbe  recent  means  of  migra- 
tion. 

The  flora  of  Northern  Florida,  including  58  widely  distributed 
species  which  are  not  expressly  noted  by  Chapman  as  growing 
there,  comprises  1511  species  of  vascidar  [>laiils,  of  which  875 
ocxnir  in  the  Northern  States.  Of  tlie  remainder  234  extend  to 
North  Carolina,  113  to  South  Carolina,  108  to  Georgia,  8  to  Ten- 
nessee, and  53  only  westward.  Of  nil  thcae  only  15  are  men- 
tioned expressly  as  occurring  in  Southern  Florida.  Of  the  125 
which  are  known  only  from  Florida  9  have  been  found  in  the 
southern  part  of  the  State.  There  are  1487  Floridan  species 
whicli  are  not  known  as  belonging  to  Southern  Florida,  or  which 
at  least  ai*e  not  so  reported  in  published  documents. 

It  may  further  be  remarked  that  the  above  247  soutlieru  gpecies 
belong  to  170  genera,  of  which  102  with  131  species  are  not 
represented  in  Northern  Florida,  and  of  these  again  26  genera 
with  i^O  species  belong  to  orders  which  are  not  found  in  other 
parts  of  tlie  eastern  United  States,  Comparing,  moreover,  the 
woody,  perennial  and  monocarpic  species,  we  find  the  numbers 
quite  ilisproportionate  and  must  suspect  that  a  great  number  of 
perennials,  particularly  Cyperaccfe  and  gi'asses  iu  the  Interior  are 
unknown. 

From  all  these  facts  we  conclude  tltat  the  flora  of  Southern 
Florida  is,  so  far  as  known,  not  to  be  cousideretl  a  part  of  the 

/^WXo^'  'f*  Btiil   SnreoMttmma  fJi^usumi  from  Xuttnll'ij  Sylvu,  AGneia 

Itiiitift't'  /(ttitiitfimum^  ConHa  fpedftaa  and  jtorifmntki,  and  CoceotttlM 

pttrH/oiio  ;  utitl  front  iirrlHettaeh,  AbuHian  ptrmolU^  Dtamodium  toHHamm  and  Crinum 
Floridtinum  fl/. 
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North  American  flora,  but  a  link  between  it  and  that  of  the  Wi 
tiuiies^  ami  tlmt  a  portion  of  those  species  which  are  peculiar  to 
the  northern  portions  of  the  State,  and  the  imnie<litttely  adJa^Mit 
region,  may  have  been  derived  fk'otn  tbe  south. 


THE  CLASSIFICATION  OF  THE   RHYNCHOPllOUUCS 
COLEOFTEUA. 

BT  JOHN    L.    LECOKTE,   M.D. 


OTIORHYNCHIDJE. 

Ik  a  large  number  of  genera*  of  Rhynehophora,  at  the  front  part 
of  the  mandililes,  may  be  seen  a  round  or  oval  depression,  having 
the  appearance  of  a  sear,  and  which  served,  during  H  '  stag«» 

and  for  the  early  part  of  the  imago  life,  as  an  lU*  tt  tor  ft 

deciduous  piece,  of  a  conical  and  usually  slender  fonn«  Mtuif 
times  specimens  had  occurred  in  which  one  or  both  of  these  |>t«so^ 
were  still  adherent,  and  the  explanations  thereof  were  varied  and 
inconect.t  The  opinion  of  Lacordaire  seems  to  be  quit«  satlsfso- 
tory,  that  they  are  probably  of  service  in  enabling  the  Insect  to 
cut  its  way  out  from  the  nest  or  cell  in  which  the  transformatioci 
takes  place. 

While  recognizing  the  frequent  occurrence  of  this  singttlar 
structure^  altogether  without  parallel  among  other  insects,  it  does 
not  seem  to  have  occurred  to  Lacordaire,  that  we  han)  hen*  a 
character  of  great  importance  for  systematic  purpose,  and  that 
after  removing  the  large  mass  of  such  genera,  the  normal  serlea  of 
Curculionidie  would  be  much  more  amenable  to  elu'-  n.     la 

fact  I  think  it  may  be  shown  that  the  confusion  0.11*1  ...   _   :;.ienc«B 
of  the  first  part  of  the  classiflcation  of  Lacordaire  Is  mainly  owing 
to  the  intercalation  of  genera  with  8carre<l  mandibles  and  those 
with  simple  mandibles.     I  have  therefore  placed  the  former  aa 
separate  family,  having  the  following  general  characters. 

The  body  atfects  two  forms ;  in  tbe  apterous  sf^ecies  thi^  dyi 
are  connate  and  convex  with  the  humeri  rountUid ;  in  the  wingod 
species  they  are  more  oblong,  with  the  humeri  more  or  less  prom- 

*  Laoordiiiret  Gon.  CoK  rl,  6  Cnot4^}. 
f  MaUer»  G«nuiir*e  Mag.  i\U  m. 
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inent.  The  Iwak  h  alike  in  both  sexes,  usually  short  and  broad, 
sometimes  lonj^rr  and  thickened  or  dilated  at  tit^  which  is  eitiargl- 
Bate ;  the  antcnnal  grooves  are  either  (1)  on  the  upper  surface  of 
tho  beak  (Otiorhynehus),  in  which  case  they  are  short,  and  not 
bent  downwards ;  (2)  longer,  lateral,  and  directeil  towards  the 
eyes  or  (3)  long  or  sbort,  directed  obliquely  below  the  eyes;  they 
always  extend  nearly  to  the  apex.  The  mandibles  are  short  and 
thick,  pincer-shuped,  with  an  apical  scar,  which  varies  somewhat 
in  different  genera,  to  which  was  attached  a  deciduous  piece  also 
of  variable  form;  very  long  and  falcate  (Pltyllobius,  etc.),  long 
and  straight  (Trigonoscuta),  or  short  and  obtuse.  The  men  turn 
is  large,  and  tills  the  buccal  space,  except  in  Eudiagogus,  where 
it  is  small,  leaving  the  maxillaj  exposed.  The  antennie  are  ge- 
niculate, with  the  scape  usually  very  long ;  the  club  is  pubescent 
and  annulated.  The  eyes  are  usually  rounded,  but  in  several 
genera  transverse  and  pointed  below ;  in  the  latter  case,  but  also 
in  some  of  the  round -eyed  genera,  the  front  margin  of  the  pi*o- 
tborax  is  dilated  forming  post^-ocular  lobes ;  these  lobes  are  some- 
times very  feeble  and  sometimes  indicated  only  by  a  marginal  row 
of  long  hairs  {vibriiiaa  of  Laconlaii-e).  The  front  ooxfe  are  con* 
tlguous  in  our  genera.  The  trunk  is  short,  even  in  the  winged 
species,  the  cpimera  of  the  mesothorax  project  below  the  elytra  to 
a  greater  or  less  extent ;  the  episterna  of  the  metathorax  are  either 
covered  by  the  elytra,  and  indistinct,  or  narrow  and  very  dis- 
tinct. The  hind  eoxie  are  usually  widely  separated,  the  ventral 
segments  are  b  (in  one  specimen  of  Not!  be  I  es  but  4  ai'e  visible)  ; 
the  1st  and  2d  larger,  connate,  3d  and  4th  shorter,  5th  a  little 
longer,  Tlie  lateral  extension  of  the  ventral  segments  is  tolerably 
wide,  broader  behind  ;  the  dorsal  segments  are  membranous,  the 
last  is  corneous,  divided  in  <J  as  usual,  but  the  terminal  portion 
apparently  more  retractile  than  in  genuine  Curculionidie.  The 
legs  are  moderate,  tihite  variable  in  form,  tarsi  spongy  beneath, 
usually  dilated,  though  sometimes  (Ophryastes)  very  sUgbtly  so, 
and  in  Rliigopsis  only  sparsely  ciliate. 

The  tribes  of  this  family  so  far  as  represented  in  our  f^una  may 
be  naturally  grouped  as  follows ; — 

A.   Side  pjeoc»  of  metnthofrtx  ronceftleil,  f>r  IndlMlnct;  elytm  connate; 
Anleuiial  jcruoTre!*  t*liort,  on  the  upper  face  of  the  beak;  i»r  laUTaf  and 
directed  towards  the  fye*.  eyes  rounded,  or  nearly  so,  prothonix 
nut  lobod. OnouTiYNruisi. 
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Anteniml  fft-ooves  lateml,  directed  below  the  eyes,  which  aro  romj 

prothorux  not  lobed  : BuACllTl»Kiail 

Directed  below  tUe  ejes,  Which  are  aometlmes  tninsYcrse,  prollifinu 
more  or  les^  lobed : 

Humeri  rounded ,    ,     .     ,  LKPTarsnci^ 

Hntflerl  angolatcd^ .     ,  RitioorascL 

B^   Side  pieces  of  tuetathorax  narrow,  dUtlnct  * 

a.  Eijtrtt  coimate,  humeri  rounded : 
Eyes  rounded,  protborax  not  or  i*cJircely  lobed.       DTKt.oiti9(l* 
Eye8  tran8ver»e,  prolhorax  labed.      .     ,    *         OvURXM 

b.  Elytra  IVee,  humeri  din  Unci,  wings  perfect; 
L      Mentnin  large,  beak  shoit,  flat ; 

Antentnd  grooves  very  short,  not  obllQue  (eyes  i 
rounded  and   prothorax  not  lobed) ;  outer  iilrtft  of 

elytra  entire PlfTT.M>iiitKt. 

Autenoat  grooves  longer,  oblique,  outer  ntrta  of  elyw 

imperfect Taxvmiiini 

II.    Mentum  large,  beak  rather  long  Kvojini 

m.  Mentum   small,   gula  prominent ,    biak  short,  auU-'iuml 

grooves   oblique,   deep;    eyes   transverse,    prolbonuc 

lobcd  in  firont.    . £0i>tA<KiGt2Cl» 

It  will  be  seen  after  a  short  inspection  of  the  charact*.*r9  above 
mentioned  !or  the  definition  of  the  respective  tribes,  that  th«*  geo* 
ernl  arrangement  in  this  family  parallels  in  a  remurkable  mnniii»r 
that  which  I  have  developed  in  the  Tenebrionidie,'  and  whirh  hiLS 
'been  adopted  by  Dr  Horn  in  bis  excellent  monograph  of  that  faiji* 
ily,  ad  represented  in  our  fauna.|    There  U,  namely,  a  higlier  »e- 
ries^  characterized  by  large  mentum  and  absence  of  w* 
tiuguished  in  the  former  case  (Asididti^)  by  the  ventral 
entirely  corneous,}  in  the  latter  (A)  by  the  indistinct  side  i 
of  the  metathoraK.    Then  comes  a  seoond  series,  composc^l  oi  i^mi 
principal  subseries,  Blapsidje  in  the  former  instance,  with  elytra 
widely  extended  on  the  flanks,  and  Tenebrionidji;  with  narrow  epi^ 
pleura*,  the  first  always  apterous,  the  second  mostly  winged  j 
the  present  family  we  have  (B-a)  apterous,  and  (B-b)  wingQ 
and  in  the  last,  as  in  the  genuine  Tenebrionidie,  additional  degr 
dalional  characters  in  the  oral  organs,  which,  in  the  isolated  gcoij 
Eudiagogus,  have  the  same  general  form  as  in  the  short  besJcQ 
[^l^ecies  of  the  next  family. 

It  is  also  worthy  of  remark  that  while  the  Enropcmi  specie 

•  C|ii*s.  Col.  N.  America.  i 

fr-*-"-    ^"'    Phi*.  !^0r„  \:*v    '-^  -M 

11  iitiiec  ill  III  I  ilia?  of  tlti-*  chnTact4ir»  occur  X  thA 

A«M    :  m  ;i  •imiiH  .  i\  eU-..  othernfi^L*  liIIicmI  to  I 
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very  numerous,  the  representation  in  North  America  is  but  small « 
atiU  that  the  highest  form,  Otiorhynehus,  exists  on  this  continent 
only  as  a  few  sjiecies  imported  with  and  parasitic  on  fruit  trees ,  in 
tlie  Atlantic  States. 

On  examining  closely  the  part  of  the  head  adjacent  to  the  eyes, 
nail  oblique  suture  will  be  seen  extending  downwards  from  the 
anterior  inferior  part ;  if  this  fissure  is  entirely  closed,  the  eye  is 
round,  as  in  the  majority  of  the  genera ;  if  it  is  open  the  eye  be- 
oomea  more  or  less  pointed  at  that  part,  and  finally  assumes  the 
transverse,  acuminata  form  observed  in  Ophryastes,  etc,  My  at- 
tention was  first  directed  to  tliis  ijcculiarity,  by  observing  that  in 
the  few  species  of  Otiorhynchus  now  domiciled  in  the  United 
Sttites,  there  are  quite  perceptible  difFerences  in  the  form  of  the 
©yes,  which  ai*e  more  rounded  in  0,  arcUcua^  and  more  pointed  In 
O*  ligtmua.  In  Agrapbus  this  fissure  is  more  diatiuct,  and  the 
eye  is  accordingly  more  pointed. 

The  groups  of  Otiorhynchini  are  distinguished  by  the  tarsal 
ungues  and  antenntef  as  follows : 

Uugucs  separate; 

Anteimop  long  and  slender,   ..♦.».  Ollorliimchl. 

Antenoa*  thicker, Tnichyphloel» 

rngaeu  connate  at  base,      . PailtcU, 

Tlie  tribe  Brachyderini  as  here  Rmited  is  by  no  means  that  de- 
fined by  Lacordaire  under  the  same  name*  I  have  removed  from 
it  various  groups  having  the  humeri  distinct,  which  will  be  found 
below  and  under  Tanymecini ;  Sitones  and  its  allies  do  not  even 
belong  to  this  family,  but  wnll  be  found  among  the  first  Curculion- 
idie,  where  the  simple  mandibles  and  small  menturo  entitle  them 
to  be  [dnced. 

Thug  diminished,  the  tribe,  as  represented  in  our  fauna,  indicates 
but  two  groups,  distinguished  by  the  form  of  the  beak  : 

Beak  longer  than  the  li(*ad,  feebly  auriculate,  antcnnal  grooves  com- 
ajcDcliig  on  the  upper  surfhce;  support  of  deciduous  piece  very 
prominent,  eyes  coarsely  grnnulated,  i^oinewhat  pointed  Jjt-low. 

AMOMI'UI. 

Beak  scarcely  longer  than  the  head,  not  auriculate^  support  of  decid- 
uous plecij  vci"y  prominent;  eyes  llticly  granulated,  subemarginate 
In  ftx)nt    ,    .    *    * Geoxomi, 

The  first  group  is  represented  by  a  single  uudeseribed  speeiea 
from  Colorado  ;  the  accessory  mandibtilar  pieces  are  short,  pyram- 
idal, obtuse,  and  slightly  curved. 
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The  Becoud  group  is  represented  by  two  epeeies  on  tin*  AllantH 
slope^  bc4ongiiig  to  Epicaenis  and  Gmphoriuus  j  the  l>ody  b  piri- 
form and  robust ;  the  accesaory  maudlbtilar  x>ieoe»  are  not  pf^ 
served  in  any  of  my  specimens,  Jmt  the  process  *v  bifh  sup|»(»l« 
them  is  longer  and  more  prominent  than  in  any  other  group. 

With  the  tribe  Lcptopsini,  and  the  anomalous  Klugopds  ifo* ; 
scribed  below,  the  series  having  the  side  pieces  of  the  metatJiorsx 
indistinct  or  invisible  is  conchided.  They  differ  esaentiolly  bj 
the  outline  of  the  front  margin  of  the  prothorax  being  utiui^Wi 
when  viewed  laterally,  so  as  to  form  a  broad  lobe  for  Uic  prot«y 
tiou  of  the  eyes^  when  the  head  is  dcflexed ;  and  correlative  witli 
this  the  tip  of  the  prostemum  is  broadly  and  feebly  emarginalc* 
The  eyes  are  more  or  less  transverse  and  pointed  below,  thougli 
nearly  round  in  Fhyxelis.  The  beak  is  moderate  or  ratlier  Jcmg, 
sometimes  wider  at  tip,  and  auriculate  {Hfflobmsf  torpittu*  L«c 
and  Tyloderes?  geMmatus  Lee.,)  very  much  as  in  Otiorh^iiclitii, 
The  antennal  grooves  are  visible  IVoin  atiove*  but  descend  obHqacly. 
towards  the  interior  angle  of  the  eye,  which  howevi*r  they  do  not 
reach.  Panscopus  and  Fhyxelis  represent  this  tribe  in  Ihr  At- 
lantic States^  and  also  a  species  which  I  refer  to  StrangaUodctt; 
the  Pacific  representatives  are  the  two  species  above  naaied.  eAch 
indicating  a  new  genus.  I  have  a  remarkable  9  specimen  of  BJ 
torpidusy  having  but  4  ventral  segments,  one  of  the  two  ebort  wttg^ 
ments  being  wanting. 

The  second  great  division  of  the  Otiorhynchids^i  in  which  tiie 
side  pieces  of  the  metasteruom  are  well  defined,  though  alwmyi 
narrow,  may  be  separated  into  two  principal  types,  according  to 
the  form  of  the  beidc. 

In  the  first,  the  beak  is  moderate,  or  rather  long,  more  or  le» 
thickened,  with  the  antennal  grooves  (as  in  all  the  f  **  ^)» 

somewhat  ^nnible  from  above,  and  either  directed  towam  _  cs, 

or  obliquely  downwai-ds ;  the  prothorax  is  trtincAt^'  at  base.  Hie  i 
elytra  are  conimte,  and  the  humeri  are  rounded.     The  oyt*  mry 
in  ibrm,  and  the  prothorax  is  either  lobed  or  not,  accoixling  aa  the 
eyes  are  transverse  or  rounded. 

Apical  process  of  mandibles  f>}Taiuidalf  acut« ! 

Tthlm  with  a  temihinJ  hook, Dysloi 

AplcAl  process  uot  prominent: 

Tiblie  normal,  traiicftti  nM  In.  Ophryastcs. 

Tibiae  expanded  at  tii  '  rtgono«cat«« , 

*  In  the  second  type  the  beak  in  Uat  above,  usualtj  elumnifUeiif 
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aeiimes  finely  carinate,  not  expanded  at  tip;  the  antermal 
5ves  are  very  narrow,  parallel  at  their  origin,  and  usually  sud- 
denly deflexe<l,  though  sometimes  (Phyllobius)  very  short  and 
str&fglit.  The  eyes  vary  in  form  and  the  prothorax  is  lobed  or 
not.  The  prothorax  is  usually  bisinuate  at  base,  with  the  hind 
angles  acute,  though  sometimes  truncate.  The  elytra  ai*e  usually 
fVee,  with  prominent  humeri,  and  the  wings  well  developed : 
though  sometimes  they  are  connate,  with  rounded  shoulders.  The 
accessory  mandibular  piece  is  long  and  falcate  in  both,  and  the 
support  at  the  tip  of  the  mandil)le  is  circular  and  not  prominent  j 
characters  of  great  momeut  when  associated  with  the  peculiar  form 
of  body. 

Two  tribes  are  indicated  by  a  difTerence  in  the  outer  strU  of  the 
elytra : 

Outer  stria  of  elytra  entire PirYi*LOBm»n, 

Otttcr  atria  of  elytra  abbreviated  or  iaterrupted      ♦    .     TAHTMECtNi. 

The  first  tribe  is  represented  by  Pachufeus,  and  Phyllobius  in 
the  Atlantic  *States,  and  by  Scythropus  on  both  slopes  of  the  coa- 
tinent.  Of  these  Fachmeus  has  the  eyes  transverse,  and  the  pro- 
thorax lobed  at  the  sides  in  front,  while  in  the  others  the  eyes  are 
rounded,  and  prominent,  and  the  front  outline  of  the  prothorax 
is  straight.  The  species  are  all  winged,  and  the  humeral  angles 
are  obtuse  and  well  defined.  The  base  of  the  prothorax  is  trun- 
cate in  all  the  genera  except  Pachna?us,  where  it  is  distinctly  bi- 
sinuate* 

Macrostylua,  a  Brazilian  genus  recently  found  in  Texas,  is  an 
anomalous  member  of  this  tribe.  The  antennae  are  very  long  and 
slender,  and  the  joints  of  the  club  seem  to  be  quite  separate  and 
free.  It  is  of  very  small  size,  and  hajs  the  el}^ra  connate  anji  the 
humeral  angles  not  prominent;  the  beak  is  not  channelled,  but 
otherwise  resembles  the  beak  of  other  members  of  the  tribe.  The 
daws  are  connate  almost  to  the  tip,  as  in  Phyllobius,  etc,  while 
they  are  separate  in  Pachnieus.  There  are  thus  three  groups  in- 
dicated. 

Prothorax  lobed  in  front ;  daws  separate :  .    .    .    Pachnal. 
Prothorax  not  lobed  ;  claws  connate : 

Humeri  prominent,  elytra  ft-ee:      .     ,     ,  Phyllobll. 

Humeri  not  prominent,  elytra  connate :  .         Macrostyles. 

The  Tanymecini  resemble  in  form  the  Phyllobiini,  but  are  readily 
distlnguiBhed  by  the  outermost  stria  of  the  eJytra  being  confluent 
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with  the  next  about  \  from  the  hnse,  or  iibbrcviatefl  nf  nl, 

or  interrupted,  the  coutiDuation  commencing  bchiuU  .  .  i  Ub 
and  extending  to  the  tip*  The  protborax  ia  bUinuate  ai  baa* 
(Compsa,  BracUystyltts  and  HrucUytbysiis),  truncate  or  fe«Uj 
rounded  in  Tanymecus,  Apbrastus,  and  the  genera  wiib  ooniiale 
elytra.  The  eyes  are  rounded  and  the  protborax  not  lobetl  In  all 
of  our  genera. 

Four  groups  are  indicated  in  our  fauna, 

Eljrtra  connatt*,  humeri  not  prominent,    .    *    .    ,  SytnmaUitfCei. 
£lytra  not  connate,  humeri  angulatcd ;  >1 

Claws^  connate,      ...*..*.,  \pbra8tU 

Claws  separate ; 

Protborax  truncate  at  baae, TanTmrrL 

Protborax  blslnuate  at  base, rvi'Ji 

Next  to  this  tribe  come  the  Entimini,  large  and  brilliant  ium.*c 
of  Soutli  America ;  Uie  rostrum  is  stout*  not  so  broad  aa  in  Uio 
last  two  tribes,  deeply  emargi»ate  at  tip^  perpendicular  on  Ibo 
sides,  thickened  below  at  the  tip,  with  the  autennal  ^v>  " -^p 

and  oblique;  the  apical  scar  of  the  niandildes  is  %*erv  . ir*i 

cular  and  not  prominent.    The  eyes  are  pointed  below,  and  Ibt] 
protboracic  lobes  large.     The  protborax  is  comparatl- *  41, 

and  bisinuate  at  base;  the  elytra  at  base  very  broad,  .uwi 

inent  humeri,  gradually  narrowed  and  acute  behind ;  ttie  aoter* ] 
most  stria  is  entire.    The  cdjre  of  the  elytra  and    the  vi*iilnit 
sutures  are  densely  fringed  with  short  hair ;   the  claws  arf*  not 
connate. 

Two  insects  presenting  anomalous  characters  remain  tu  ui?  iruu- 
siderecl,  each  indicating  a  separate  tribe. 

The  first  is  found  abundantly  in  Oregon  ;  the  beak  ia  two  and  j 
a  half  times  as  long  as  the  head,  moderately  slender,  dUated  and 
auriculate  at  tip,  which  is  deeply  emarginate ;  the  groovea  an 
visible  fVom  above,  short,  broad  and  deep,  prolonged  very  \m\lM 
tinctly  in  an  oblique  direction  ;  the  apical  sear  of  the  maniliblea 
is  large  and  circular,  but  not  prominent.    The  eyes  are  nearly 
round,  and  not   prominent.     The  autenn^  are  slender,  and  not , 
ditferent  in  form  from  those  of  Otiorhynebus.     The  protb4*t'j*v  i.i 
rather  small,  a  little  narrowed  in  front,  not  lobed,  truncate  i 
Elytra  wider  at  base  than  the  protborax,  humeral  an:  .^ 

distinct,  feebly  rounded  at  the  sides,  obliquely  narrow-  iii ; 

seutelluin  distinct    First  ventral  segments  feebly  alniiatof  tlioj 
others  straight ;  side  pieces  of  metasternum  distinct.    Legs  alen* 
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3er,  tibiie  feebly*  mucronate  at  tip ;  tarsi  dilated,  brush-Uke  be- 
[ceatbt  claws  separate. 

ThXH  species  is  from  lO-^H™'*  •4-'45  incb  long,  black,  densely 
Iclotlied  with  small  cinereous  soales,  with  lateral  and  dorsal  vittro  of 
I  the  protborax,  and  acutelliim  pale  yellow  ;  tbe  prothorax  is  sparsely 
|punctiired,  and  the  elytra  very  feebly  striate.  1  have  named  the 
[genus  Evotus.  It  is  the  Otiorhynckus?  nrnso  Lee.  (Pac.  R.  R. 
TExpL  and  Surveys,  p.  56), 

Tbe  second  of  the  anomalous  forma  above  mentioned  ia  a  small, 
rt>ughly  tuberculate  insect  of  tbe  Routhcru  part  of  California, 
I  found  under  bark  of  yucca.  It  resembles  in  appearance  the  Euro- 
Ban  Rhytirbinus,  and  shows  unmistakable  B^n^sopido  afHiiitiee, 
"The  meutum  is,  however^  similar  to  that  of  the  other  Adelojriiatbs 
of  the  present  family,  and  the  apical  scar  of  the  nuindibles  is  dis- 
^■Utict,  flat  and  subtrlangular,  though  without  the  central  elevati* 
^■tisually  seen:  The  tarsi  are  less  dilated  than  usual,  anrl  sparsely 
^Bciliate  beneath ;  tbe  3d  joint  is  emarginate  rather  than  bilohed, 
^nbo  claws  separate.  The  rostrum  Is  moderate  in  length,  thick, 
^^ irregular,  not  emarginate  at  lip,  prominent  above  the  eyes ;  the 
uiitennal  grooves  are  deep  and  descend  oldiquely  below^  the  eyes 
rhich  are  pointed  below,  oblique  and  transverse.  The  scape  of 
lie  antennie  extends  nearly  to  the  eyes ;  the  funiculus  is  longer 
than  tbe  scape,  7-jointed  as  usual,  with  the  Ist  and  2d  joints  a  lit- 
Itle  longer  j  cbib  oval,  pointed  and  annulatod  as  usual.  Protborax 
iBtrongly  lolved  behind  the  eyes,  feebly  emarginate  beneath,  broadly 
Jflattcned  (but  not  excavated)  tn  front  of  the  coxjb.  Tbe  side 
pieces  of  the  metatborax  are  not  disUnci^  the  Ist  and  2d  ventral 
leegments  are  large,  connate  by  a  sinuated  suture  ;  3d  and  4th  short, 
16th  longer  than  the  3d  and  4th  united,  with  a  broad  impression 
leach  side  near  the  margin. 

The  species  is  of  small  size  (5*5*^'^')  browut  covered  with  a  dirt 

3lored  crust,  very  roughly  reticulate  above,  with  large  deep  pits ; 

the  humeral  angles  are  sharp  and  prominent ;  there  is  a  large  tu- 

[)ercle  on  each  elytron  about  ^  from  the  tip,  and  another  smaller  one 

acar  the  tip.    I  have  named  this  singidar  insect  Rhujopifis  effra4:t^ 

The  last  tribe  having  an  apical  scar  to  the  mandibles  is  Eudiag- 

[>gini,  represented  by  two  species  in  the  southern  Atlantic  States. 

be  form  resembles   somewhat  the  Tanymecini,  but  is  rather 

stouter  and  more  convex ;  the  color  is  black  adorned  with  narrow 

letripes  and  bands  of  metallic  scales* 
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The  beak  is  short  and  3toiit,  chaunelltH]  above,  * 
at  tip,  with  the  antennal  ^ooves  narrow  and  il     ,  ,         filog  oW 
liquely  below  the  eyes,  which  are  traoaverse  and  pointed  Mow* 
The  iiiandibiilar  scar  is  small  ami  tnaiigiilar,  not  jm  T 

have  not  seen  the  (leciduoLis  piece,  but  suppose  it  to  l»i  i 

and  pyramidal.    The  mentura  is  retracted  leaving  a  deep  cavitft 
from  the  hind  margin  of  wbtch  projects  the  gula  in  a  small  < 
ginate  prominence,  much  like  the  mentnra-tooth  in  ci^rtjilo  C« 
bidce*    The  prothorax  is  broatlty  rounded  at  base>  wiili  tbo  bin 
angles  nearly  rectangular ;  the  postocular  lobes  are  large,  and 
front  margin  of  the  prosternum  is  neiirl}^  squarely  troncatet  to  i 
to  make  a  rounded  right  angle  with  the  outline  of  the  fKiaioculaf 
lobe.     The  front  coxae  are  contiguous,  the  side  piet*es  of  the  mt 
thorax  narrow,  distinct ;  the  ventral  segments  Ist,  2d  and  Mh  Ic 
Sd  and  4th  short ;  1st  and  2d  sutures  feebly  sinuate,  but  in  rcver 
directions.     Legs  moderate,  tibi;e  with  a  small  terminal  spur  il"' 
the  inner  side;  tarsi  with  3d  joint  broadly  bilol>ed,  clawn  a|ipn>s* 
imate,  but  not  connate. 

A  singularly  isolated  type,  seeming  to  have  no  rel&tionfl  will 
any  other  in  our  fauna* 

CURCIILIONID^. 

After  thus  separating  the  families  above  deGned,  thttre  rosuil 
a  vast  comt>lex  of  genera  having   the  sexual  characters  of 
series,  the  antennie  geniculate  (with  rare  exceptions),  the  dti 
always  oval   pointed   and    annnlat^d*    uniformly  pobeacc^t; 
mandibles  without  deciduous  piece,  usually  3-toothed  at  tip,  mlA 
is  perpendicular.     The  mentum  is  always  small  or  moderate  in  ini 
not  concealing  the  raaxillm,  and  inserted  upon  a  more  or  less  tfloa 
gated  gular  peduncle.     The  beak  varies  in  form,  as  will  be  poiiit 
out  under  the  respective  tribes ;  the  antennal  grooves  rarely  ex- 
tend to  the  front  extremity  of  the  beak  (as  in  all  the  inemlN 
of  Otiorhynchidai),  but  commence  at  a  greater  or  less  diat 
fk*om  the  tip  (except  in  Sitonini).      The  front  coxie  iro  eiti 
contiguous  or  separated  ;  the  side  pieces  of  the  metathorax 
always  distinct :  the  pygidium  is  either  covered  hv  the  elvtra. 
exposed, 

Tlie  following  principal  divisions  may  be  csLalilusIiCil; 

A.  Anlennfil  grooves  extending  10  the  baj^e  of  the  mandlblea,  gular  p^  ' 
duucle  broad,  not  emargiuate ;  {JiTttchyrhpnchi}* 
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^  Beftk  short,  broad,  gtilar  marglo  not  promineutf  eyes  roimcl. 

SlT02flNI, 

Beak  short,  very  thick,  buccal  cavity  deep Bathyuini. 

Beak  uioderately  long,  gular  luargiu  promment,  pedmicle  aud  men- 
turn  retracted Alofuixi* 

Atitcimal  grooves  not  extending  to  the  base  of  the  mandibles; 
A^   Oular  peduncle  brood  truncate,  raaudiblea  emargimite  at  tip  (anieunte 

not  geniculate,  claws  toothed); liUYCEitiKi. 

B.  Gular  peduncle  long :  (^MeGorhynchi), 

A  eareftil  annlysis  of  the  tribes  composing  the  last  division 
(Mecorbynchi)  would  exteml  this  memoir  to  au  unsuitable  length 
for  my  present  purpose^  and  must  Mt  reserved  for  the  concluding 
part  of  my  work  on  classiJication,*  now  in  preparation.  A  few 
remarks  upon  the  otber  four  trilies,  whicb  might  even  be  regarded 
as  subfamilies,  will  however  not  be  out  of  place.  The  types  are 
well  known  with  the  exception  of  tbe  second^  Bathyrini,  founded 
upon  a  very  remarkable  species  from  Arizona  and  Texas,  which 
Wdcmbles  somewhat  a  Cratoparis,  of  the  family  AntUribidae  j  a 
resemblance  increased  by  the  hind  angles  of  tbe  pro  thorax  in  $ 
being  expanded  and  flattened,  so  as  to  be  as  wide  as  tbe  base  of 
lb€  elytra*  The  beak  is  not  longer  than  the  head,  deeply  con- 
stricted at  base  beneath,  then  suddenly  expanded  so  as  to  be  as 
broad  as  long,  very  thick,  strongly  channelled  and  deeply  emar- 
gtnate  above.  The  antennal  grooves  are  deep,  extending  to 
tlie  base  of  the  mandibles  and  flexed  below  the  eyes,  which  are 
pointed  below ;  the  scape  of  tbe  antennas  extends  as  far  as  the 
eye ;  the  1st  joint  of  tbe  funiculus  is  J  as  long  as  tbe  scape;  the 
2d  is  about  ^  as  long  as  the  Ist;  the  3<1^7th  nearly  equal  in 
length,  gradually  a  little  thicker  ;  club  pubescent,  oval,  annulated 
OS  usaal.  The  buccal  cavity  is  very  deep,  and  square*  The  gular 
peduncle  is  not  visible,  and  the  mentum  small,  narrow,  and  deep 
in  the  cavity ;  the  mandibles  are  strong,  their  base  very  broad  and 
transverse,  the  tip  (so  far  as  1  can  see)  feebly  emarginate.  Tbe 
prothorax  is  lobed  behind  the  eyes,  and  the  prost^rnum  deeply, 
nlmost  semicircularly,  emarginate  in  front*  The  front  ooxee  are 
contiguous  ;  the  side  pieces  of  the  metasternam  narrow  ;  the  sides 
of  the  elytra  narrowly  emarginate  behind  the  humeri,  seutollum 
tranaverse,  ivider  behind  ;  the  sutures  of  the  ventral  segments  are 
atmight,  and  the  segments  less  unequal  than  usual,  the  3d  and  4th 


^CtaitalOciitionor  the  Coleoplera  of  N. 
[  FabUontione.    6to. 
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together  being  longer  than  the  others  separately,    Thm  I«g»  iff 
sbort,  the  tibia?  truncate^  fVi'>b]y  mucronate  at  tip*  am)  with  lin>atl 
diatinct  c^jtbHlies ;  the  tarsi  are  broadly  ililatecl, 
lobed  aa  usual ;  claws  separate.    I  have  Dametl  thi    ^ 

B.  diHjmr;  oblong  oval,  black,  thickly  covered  with  \»t^e 
brown  scales,  varied  on  the  elytra  with  patches  of  pn' 
and  with  scattered  darker  scales;  of  these  the  niosi 
is  a  lateral  transverse  spot  in  front  of  the  middle  ;  a  larger  ioiitft* 
tinct  apical  blotch  is  marked  with  an  oblique  brownish  lino;  tfe 
stria  are  represented  by  ten  rows  of  quadrate  puucttireii ;  llie  oal 
one  not  abbreviated  nor  confluent ;  scntelluTt)  tran«vc^rse,  doc 
acaly .     Length  4  -  ^1"**** 

Arizona^  Or,  Webb ;  Texas,  Dr.  Horn*  Tlie  spccimcii 
Arizona  has  the  thorax  at  base  as  wide  as  the  elytra^  tlie  Mud  ai** 
gles  being  expanded,  llattened  and  acute,  with  the  iiiile  ntorgiii 
acute  ;  the  sides  in  front  of  the  angles  are  straight  and  obti4)ii4U 

Four  specimens  from  Texas,  which  I  considered  as  females,  iiav 
the  prothorax  rounded  on  the  sides,  narrower  In  front,  ftearoel; 
Bubsinuate  at  base,  wdjich  is  not  as  wide  as  the  elytra,  with 
hind  angles  not  prominent,   but  slightly  rounded.     Thi*  gmief 
form  is  therefore  as  in  Eudiagogns.     I  have  seen  a  tic.-.^^*^  '^H' 
species  from  the  Argentine  Rcptiblic* 

The  Sitonini  contain  small  species  greatly  reaembling  in  fo 
Tanymecns  of  the  family  Otiorhynchidie,  but  diJfering  entirely 
the  mcntum  being  small,  and  the  maxillne  exposed ;  tlie  galar  pe- 
duncle is  short  and  broad,  but  quite  distinct,  and  is  tmneale  i 
the  front  margiji.  The  mandibles  are  emarginate  at  tip*  ami  bav 
no  apical  scar  for  the  attachment  of  the  deciduous  piece  wlitcli  b 
characteristic  of  the  preceding  family*     The  beak  i»  rg 

flat  and  channelled  alKive,  emarginate  at  tip  j  the  ant*  i  ^  >Q^e 
extend  to  the  base  of  the  mandibles ;  ihey  are  deep  and  wall  ck^ 
fined,  and  flexed  obliquely  downwards  below  the  eyes;  Ibe 
are  rounded ;  the  front  margin  of  the  prolhorax  is  not  tobod,  i 
not  emarginate  beneath.  The  front  coxae  are  contiguous,  the  Mt 
pieces  of  the  metathorax  are  narrow  and  separate ;  the  \enit 
segments  leas  unequal  than  usual,  the  suture  between  the  Itit  i 
2d  sinnnted.  The  tibiit^  are  truncate  at  tip,  the  tarsi  di)at<^  and 
brnshltke  beneath,  the  daws  separate  and  simple.  1*  i...  ^ 
base  arc  much  wider  than  the  protliorax,  with  thu  hu 
and  prominent;  wings  developed  in  all  of  our  ipecics. 
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The  tribe  Alophini  retains  a  remnant  of  a  form  seen  otherwise 
only  in  the  preceding  family;  the  elytra  are  convex,  with  the 
humeri  not  prominent  and  the  prothorax  is  eoniparatively  small. 
The  prominence  of  the  gular  margin  easily  tlistingmshes  it  from 
all  other  tribes.  The  tihiiv  are  Hlii^litly  laueroinite  at  the  inner 
angle  of  the  tip,  and  the  terminal  surface  is  well  defined,  not  lat- 
eral. The  Apioul  margin  of  the  mnndiblea  is  curved,  sharp  and 
prominent,  thus  miikinpf  tht^  outer  faec  broad  and  ihxt,  vvith  a  well 
defmed  margin.  Liophlmiis  inquinatus  Mann,  from  Alaska,  be- 
longs to  this  tribe,  and  seems  scarcely  ditfereat  from  Alopluis, 
except  by  the  shorter  ami  stouter  funiculus,     Lepulophoruit  Un^ 

IeattcoUis  on  the  other  hand  has  an  entirely  different  oral  structure, 
and  is  apparently  allied  to  Phytonnnnis,  etc. 
Ithycerus  is  a  oomplotely  isolated  form,  having  no  relation  with 
other  genera.  As  pointed  out  by  Dr.  Horn,*  the  remark  of  Prof, 
Lacordaire,  that  the  J  has  t>  ventral  segments,  Is  an  erroneous 
interpretation  of  the  very  convex  last  dorsal  segment,  which  can 
to  aeen  Avim  beneath. 


BUENTHIDJE, 


The  species  of  this  family  are  remarkable  for  the  very  etongate 
form,  and  l>y  the  great  sexual  differences  which  8oniHim<*9  nccnr  fn 
the  month  organs.  In  our  own  EnpsnJh  mhinta  for  instance,  the 
beak  of  the  male  is  broad,  short  and  tlat,  with  large  prominent 
mandibles,  while  in  the  female  the  beak  la  long  and  slender,  with 
very  small  mandibles.  But  two  genera  occur  in  our  fauna;  Kup-  ^ 
sails  on  the  Atlantic  slope  from  Cantidu  to  Texas,  and  Brenthus 
in  T.(Ower  California. 

The  month  is  not  constructed  on  the  same  plan  as  that  of  the 
long  beaked  Cnrcnlionidfc ;  the  gnlar  perlunclo  is  wanting,  and  the 
men  turn  varies  in  form  according  to  the  shape  of  the  buccal  open- 
ing, which  it  nearly  fills,  thus  concealing  the  maxillfe.  The  family 
IS  also  easily  known  In}"  the  antennae  being  11- jointed,  not  clavate 
nor  geniculate,  nearly  moniUform  in  Eupsalis,  somewhat  com- 
pressed and  broader  cxternaliy  in  Brenthus. 

The  eyes  are  roundtd,  the  lenses  are  covered  with  a  perfectly 
smooth  membrane,  and  are  consequently  not  granulated,  the  front 
coxiie  are  separated  by  the  prosternura  ;  the  metasternum  is  long, 
and  the  side  pieces  are  distinct  and  very  narrow.    The  1st  and  'id 


•  Vtoc.  Am.  FhU.  9oe.  1B73, 147. 


464      CLASSIFICATION   OF  THK    RUYNCItOPnOROU^  COCKOPmU* 

vetitral  aegmeuts  tire  very  long,  tind  closely  coiiniite ;  M  and  4Cli 
short,  5tli  as  long  as  the  two  prect*cUng  unitcfL  The  Uhim  Jinr 
ti'uncatc  at  tip,  the  front  ones  feebly  tin ^uicii late,  jmd  witli  tht 
inner  margin  of  the  tip  concave  ;  tarsi  flilateci,  brushiike  booefttli, 
3d  joint  bilobeil  in  our  genera,  4th  joint  long,  claws  simple  wepmt* 
ate;  the  tarsi  are  less  dilated  in  some  exotic  genera* 

The  dorsal  segments  are  arranged  exactly  as  in  tnie  CureulioB'^ 
idie ;  they  are  all  tnembranous  except  the  last,  which  U  cammiaE 
and  convex  in  9  ,  divided  in  ^  :  the  aides  of  the  ventral  oegoieilti 
are  only  narrowly  prolonged  upwards,  and  are  imbricated  ;  tile  ImI 
spiracle  Is  large  and  uncovered.  The  elytra  have  ou  the  intim 
aide  the  usual  lateral  fold,  but  instead  of  becoming  obsolete  tiear 
the  Up,  it  diverges  strongly  from  the  maigin  and  b  cootiniMxi 
quite  to  the  suture,  fitting  to  the  lateral  edge  of  the  \u»%  Tenlrsl 
segments,  thus  showing  an  approach  to  the  peculiar  modllluiiiiofi 
atlerwanls  seen  in  Scolytidte, 

Some  of  the  most  curious  characters  in  the  RhynchopboroiHi  ee* 
ries  occur  in  this  family.  Among  them  1  may  instanee  Jirp^. 
Tixferus  dislorlHS  West  wood,  from  Natal,  remarkable  by  the 
enormous  development  of  the  left  mandible ;  and  CalodramuM 
Midlyi  Guerin,  from  India,  in  which  the  1st  joint  of  the  hind  XMsnk 
is  as  long  as  the  whole  body. 

Series  III.     HETEROGASTRA, 

I  have  named  this  series  from  the  fact,  that  although  the  abdois* 
inal  segments  are  alike  in  both  sexes,  and  the  ventrala  alaa  pro 
longed  upwards  at  the  sides,  fitting  into  a  groove  on  the  inner  face 
of  the  elytra,  as  in  the  Allogastrous  series,  yet  the  best  charocterB 
for  the  separation  of  the  families  are  to  be  foun<i  in  the  pariiotlar 
modification  of  the  arrangement  of  the  last  ventral  segmeots. 

Nothing  distinctive  can  be  predicated  of  the  series  as  a  wbolct 
except  the  similar  pygidiuro  in  both  scxca*  and  the  prolongatioQ 
Upwards  of  the  ventral  segments  to  tit  in  the  elytral  gn>OTe, 

The  families  may  be  thus  distinguished ; 

A,  Fygidium  vertical  or  declivous : 

a*   AntcnnsB  genictiiatc,  clubbed;  lahnini  wnuting: 

Last  spiracle  eovcred  etc.  (sub- families  etc.)      ,     Calajumosijl 
b.   Antenna;  stnii'jrhi ;  lahrum  distinct : 

Last  spiracle  not  covered  by  veulral  »egnieiits;  pygldlQiD  dfcir|>)| 
notched  to  receive  sutural  apex  of  elytra.   .    .    AKntttamuu 
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Pjrgldiuti]  horizontal ;  smaller : 

a.  AutcDuse  geniculate,  dabbed  r 
Terminal  edge  of  last  ventral  acute,  surrounding  the  last  dorsal; 

tibiffi  generally  compressed  and  serrate.      »     ,       Soolytii>.is. 

b.  Antenna?  straight : 
Ventral  segments  veiy  unequAl,  antennie  with  anuulated  club. 

Apioxid^, 
Ventral  gegincnta  nearly  equal ;  antennm  with  11  separate  Jouita. 

Belih^c:. 

CALANDllID^E. 

Elytra  with  the  usual  fold  on  the  inner  face  near  the  side  very 
strongly  developed  ;  diverging  behind,  and  becoming  gnulually 
effaced. 

Ventral  segments  3d  and  4th  shorter,  Ist  and  2d  connalo ;  lat- 
eral prolongations  broad,  imbricated  ;  the  sharp  edge  for  reception 
in  the  elytral  groove  only  developed  on  the  Ist  and  2d  segments. 
Dorsal  segments  coriaceous,  pygidiuni  large,  triangular,  rounded 
fit  tip,  declivous,  alike  in  both  sexes,  though  smaller  in  the  third 
snh-family ;  last  spiracle  covered  hy  prolongation  of  ventral  seg- 
ments. 

•  An  excellent  synopsis  of  the  United  States  species  of  this 
family  has  been  published  by  Dr.  G,  II.  Horn.* 

According  to  dilferences  in  the  form  of  the  mouth,  the  indigo 
enouB  genera  may  be  divided  as  follows : 


Pygldiiim  expojsed : 

Gttlar  peduncle  long,     .     ♦ 

I*ygldium  covered  by  elytra : 

liular  peduncle  broad,  mentntn  conceuleil, 
Oular  peduncle  moderate,  mouth  nornial, 


CALAXDRXDifi. 


CoseowrD^. 


The  mouth  in  this  sub-family  is  formed  npon  a  peculiar  type  not 
seentn  the  genuine  Curcnliouid©  ;  the  gular  peduncle  is  extremely 
long  and  narrow,  leaving  the  maxillse  visible  in  the  buccal  fissures  ; 
the  mentum  is  small,  sometimes  concave^  and  the  palpi  not  usually 
visible.  The  mandibles  are  convex  on  their  outer  face  and 
strongly  toothed  at  tip  as  in  many  CurcwUonidie.  Tiie  beak  is 
long,  curved  and  cylindrical,  the  antenna?  inserted  at  a  distance 
from  the  mouth,  geniculate,  with  a  large  club  which  is  corneous 
and  smooth  at  base,  spongy  and  pubescent  over  the  rest  of  the 
surface.     The  eyes   are   transverse  and  finely  gi-anulated.     The 

•Proc.  Am.  Phil.  &cMjlety»  187», 
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{h)iit  coxa^  are  widely  distant.  The  side  piecee  of  tlie  metufticnM 
are  lai*ge,  aud  those  of  mesoflterniim  iilso  large,  aJOOHcUiig  ob- 
liquely. The  hind  coxte  are  oval,  and  widely  separated,  ibo  tStm 
are  dleuder,  sitiuate,  strongly  uuguiculate  at  tip,  with  Uio  arlicalar 
surface  lateral ;  tarsi  usually  dilated,  and  brushliko  beni?tttli,  toini^ 
times  narrow  and  not  scopiferous ;  last  joint  rather  long,  dftwt 
sin]ple,  separate. 

Again  a  diO'ereut  modification  of  mouth  ia  seen  in  this  8ul>fa 
The  gular  peduncle  becomes  a  broad  short  plate  [Reding! 
wards,  forming  the  floor  of  the  mouth,  within  which  tlje  meiiluoi  til 
concealed.    The  mandibles  are  smooth  and  very  conv.  '  r  ii>.l 

ner  face,  while  the  outer  face  is  rough  and  daltened,  u  <  •  i.'tlt ' 

project  outwards.    The  beak  is  long  aud  slender.    The  ftnteiuuK 
are  geniculate,  the  club  is  smooth  and  corneous  at  base,  spong^ 
and  pubescent  for  the  rest  of  the  surface.    The  eyes*  ana  largt 
and  coarsely  granulated,  and  meet  on  the  under  surface  of 
head.     The  front  coxjc  are  very  narrowl}^  separated,  the  un^l^jr 
face  of  the  body,  and  the  dorsal  segments  arc  a«  in  Calaiitiri4lg,j 
except  that  the  pygidium  is  covered  by  the  clj^tra*    Tibiad  sin 
strongly  hooked  at  tip,  tarsi  narrow,  3d  joint  bUobed^  eUidl 
the  sides,  not  pubescent:  4th  joint  long,  claws  simple^^ ^finimte* 

A  small  black  species  of  Rhina  has  been  found  by  Mr.  G. 
Crotch,  iu  the  trunks  of  Yucca  in  the  Mohave  Desert  of  CaLLfomia  { 
otherwise  the  genus  occurs  generally  in  tropical  America. 

Cossoxro^. 

With  the  same  arrangement  of  abdominal  segments  abovi*  dt 
scribed,  these  insects  have  an  oral  structure  similar  to  that  of 
Hylobiini  in  the  true  Cureulionidie.    The  gular  peduncle  U  moder- 
ately long,  the  mcntum  distinct,  and  palpi  large.    The  mandiblea 
are  normal  in  form^  convex  externally,  toothed  as  usual  at  tic 
The  beak  is  moderate,  or  (Rhyncolus)  short  and  «tout.     The  ry 
transverse,  moderately  Huely  granulated.    The  anteumu  genie 
late,  rather  stout,  club  oval  annulated,  pubescent,     Froot 
separate,  tibiic  hooked  at  tip,  tarsi  narrow,  Sd  joint  not  dUstt 
Pygidium  covei-ed  by  the  elytra,  smaller  than  in  Uie  two  pf^oedlng" 
sub- families. 

SCOLYTIB^. 

The  members  of  this  family,  which  contaius  ^ 
destructive  enemies  of  forest  trees,  may  be  easi! 


CLAS 
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Uie  pccnlifir  fiiTangeinent  of  the  last  ventral  segment,  which  is 
prolongs  1  npwanis  along  the  whole  lateral  and  apical  margin,  80 
thut  the  pygidium  is  confined  entirely  to  the  doreal  surface,  and, 
as  Jt  wero,  surrounded  by  tliis  sharp  (i*}gii. 

The  njouth  is  normal  in  Ibrm,  the  gular  peduncle  emargiuate, 
lUe  toentuui  moderate  in  size,  prominent,  buccal  fissures  broad, 
maxiHa'  exposed.  Mandibles  stout,  curved,  convex  on  the  outer 
face,  toc»thed  on  the  inner  side.  Beak  short,  or  almost  wanting, 
antenna  short,  geniculate,  club  usually  solid,  annulated  on  one  or 
both  aides,  base  usually  smooth  and  corneous  for  a  greater  or  less 
extent;  rarely  (Phloeotribus)  the  elubis  lamellated.  Eyes  usually 
largo  and  transverse. 

Front  coxfie  usuall^^  contiguous  and  subconical,  hindcaxse  large, 
not  widely  separated ;  tibite  compressed,  usually  serrate  on  the 
outer  edge,  terminal  spur  large  ;  tarsi  sub-pen tamerous,  not  spongy 
'beneath,  3d  joint  sometimes  narrow,  sometimes  dilated  ;  4th  joint 
usually  rudimentary,  sometimes  ( Platypus)  i^uite  distinct,  last  joint 
long,  claws  simple,  separate,  strong. 

The  ventral  segments  are  not  very  unequal  in  length,  and  the 
suture  between  the  1st  and  2d  is  straight  and  well  marked,  the  5th 
is  frequently  the  longest ;  the  intercoxal  process  of  the  Ist  is  usu» 
ally  acute. 

The  dorsal  segments  are  membranous,  the  pygidium  is  small 
and  horizontal,  covered  by  the  elytra  r  the  last  spiracle  is  visible  ; 
the  latc^ral  upward  prolongations  of  the  ventral  segments  are  well 
marked,  and  furnished  with  a  sharp  edge,  continue<l  even  to  the 
tip  of  the  5th  segment.  The  lateral  fold  of  the  elytra  is  conse- 
quently well  marked,  the  groove  narrow  and  deep,  gradually  ob- 
literuted,  but  not  wider  toward  the  tip. 

Two  sub-families  are  indicated,  Platypodida*  and  Scolj^tidie,  the 
Ist  with  the  basrU  joint  of  tlie  tarsi  very  long,  and  the  ith  dis- 
tinct;  the  latter  with  the  1st  joint  shorter  than  the  others  united^ 
and  the  4th  joint  less  developed.* 

The  synonymy  of  our  species  will  probably  present  nuich  dilH* 
culty,  and  the  number  is  by  no  means  that  indicated  by  the  names 

•  l>D  T»  i:^'V.  of  ToL  vii  of  tho  Gcncrn  dee  ('ol«lH]pti>res^  LacorilAJre  1iA«  eatahliMheil  » 
tribe  EtUomitlefi,  whUtU  i]iu:ur«  fhiiii  nil  Ute  oUierei  iu  tjiiving  the  ilAukM  of  Ui<*  iirothorux 
Hc^tmritLo  fiN^m  tdc  proiio(ttii)  by  a  dhtlnet  e<lgci;  ntid  the  mat-s  of  the  nhtenua*  i^otii* 
X»o^M  t»f  T  biuicHnte  jolut«,  The»e  characUJih  uro  »o  foreign  to  Um  llhynclioprmm,  that 
I  cnnoothclp  fu*p"<'*inHf  l*i^t  thc''«^  lo»<?i'tB  h»v#^  brcti  mIsptacecL  I  pought  for  specl- 
rneno  U  nil  of  the  large  Eutopean  coUocttons  Mrhich  I  vl^lteil,  hut  wlUiouC  Hnci<.e»t}> 
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in  the  catalogues.  The  only  connected  series  of  descdptjuii^  « 
contained  in  tUe  synopsis  by  Dr.  Zinittiertnunn,  wit  It  tin  uppeodls 
by  myself/  in  which  diflerential  characters  art*  given  for  the  dell' 
iiition  and  distinction  of  each  species.  Many  of  the  »uine  ham* 
been  described  by  Mr.  EichotT^f  with  diagnoses  only,  and  no  erno* 
parative  or  differential  characters.     For  their  identiflcn  r«. 

fore,  coinpftrison  of  specimen*  will  be  necessary,  or  the  i:,^..,^.^..^!! 
of  the  promised  monograpli  of  the  family  ft'om  the  Uandti  of  lluil 
author  must  be  awaited. 

AKTHKIBID^. 

In  this  family  of  the  Rhynchophoni  there  is  as  near  n- 

to  the  normal  Coleoptera  as  is  observed  in  Khinom:» 
first  family  herein  defined. 

The  beak  is  sliort  or  moderate,  depressed  above,  with  the  i 
tennte  inserted  in  foveie  or  short  gi^oovcs  which  are  usually  tatrral,* 
rarely  (Choragus,  etc.)  on  the  upper  face;  the  antenna;  mrc  ooi 
geniculate,  Avith  11  distinct  joints,  rarely  (Honniscus)  but  1(1: 
the  scape  is  not  elongated*  The  labrnm  is  quite  distinct;  tlie 
month  is  normal  in  structure,  the  gular  peduncle  large  and  def»[jly 
emarginate,  with  the  men  turn  and  ligula  received  in  the  einmrgi- 
nation,  the  maxillm  are  exposed  and  have  two  distinct  lobGS« 
a  character  unknown  in  the  iireeeding  families,  except  in  flOQM» 
Platypodidic  ;  mandibles  flattened,  curved  and  acnte  at  tip,  toolJidd 
oatbe  inner  side.  Eyes  largo,  rather  finely  granulated,  rounded 
or  emarginate.  The  front  coxae  are  contiguous  or  narrowly  •ep* 
arated,  rounded ;  the  pronotum  is  sharply  margined  bL^himt,  anil 
the  margin  is  frequently  distant  from  the  base,  curvet!  forwsutis  al 
the  sides.  The  side  pieces  of  the  metasterntirn  are  distinct,  Tli€ 
ventral  segments  are  nearly  equal,  and  rather  closely  connected^ 
except  the  5th  which  is  free :  the  lateral  prolongations  are  ratlief 
wide,  not  imbncatedy  and  the  sharp  edge  is  well  marlcerh  TV 
dorsal  segments  are  membranous,  except  the  p}*gidiuui  wlii4!li  ti 
rather  large,  deflexed  and  only  partly  covered  by  the  elytra;  tiie 
last  spiracle  is  large  and  visible  when  the  elytron  is  raised;  tlic 
base  of  the  pygidium  is  very  deeply  notched  (so  that  the  ancor^ 
ered  part  appears  alightlj^  emarginate),  and  the  sutural  eilge  of 
the  elytra  (which  is  grooved  for  its  whole  extent)  Is  bent  diiini 

•  Trbtifi.  Am.  EdL  So«.^  ii.  141,  Sept.  Ibtid. 
r  Berlluer  EnC.  ZeiUcbriJU  IB8d  et  «qq. 
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and  slightly  prolonged  at  tip  so  as  to  fit  into  this  excavation.  The 
lateral  Ibkl  of  the  inner  surface  of  the  elytra  is  well  marked  for 
the  middle  third,  but  is  distant  from  the  sidc^  and  gradually  ob- 
literated behind,  following:  along  the  2d  line  of  punctures  from 
the  side.  The  tibia?  are  elefider,  truncate  at  tip,  with  feeblj^  de- 
veloped spurs,  ne^er  mucronate  ;  the  tarsi  are  dilated  and  brush- 
like beneath,  the  2d  joint  usually  deeply  emarginate,  receiving  the 
Sd  joint  in  the  emargination  :  the  3d  is  usually  narrower  and  shorter 
than  the  2d  and  also  emarginate :  the  last  joint  moderate  in  length, 
elsws  separate  toothed. 

As  observed  by  Lacordaire,*  when  the  sesnial  differences  are 
well  marked  the  male  is  larger  than  the  female,  and  the  beak  of 
the  latter  is  shorter :  the  reverse  being  the  case  in  all  other  fami- 
lies of  Khynchophora.  There  are  also  sometimes  great  differ- 
ences in  the  anteunie  and  front  legs  which  are  much  longer  in  the 


The  larvfie  of  some  species  of  Brachytarsus  {Anthribun  Geoff.) 
ure  parasitic  on  certain  species  of  Coccus :  the  only  escample  thus 
far  ascertained  of  carnivorous  habits  among  the  RhyncUophorn 


AFIONIDJE. 

In  this  family  the  last  dorsal  segment  is  horizontal  and  small  as 
in  the  Scolytidaa,  but  the  other  characters  are  quite  diiferent. 

The  beak  is  long  and  slender,  the  mouth  small,  the  gular  pe- 
dtincle  rather  narrow  and  emarginate^  the  mandibles  feeble*  and 
acute.  The  antennaj  are  not  geniculate,  the  scape  is  somewhat 
elongated  ;  they  are  insertetl  on  the  side  of  the  beak  at  or  above 
the  middle,  and  the  grooves  are  very  short ;  the  eyes  arc  rounded, 
rather  coarsely  granulated. 

The  prothorax  is  not  lobed  in  (Vont,  the  coxie  are  contiguous, 
conical  and  prominent.  The  side  pieces  of  the  metathorax  are 
distinct,  narrow.  The  tibiBB  are  slender,  truncate  at  tip;  hind 
pair  without  spurs ;  the  claws  ai*e  separate,  more  or  less  toothed 
at  the  ba*=ie. 

The  dorsal  segments  are  membranous  :  the  last  segment  (pygi- 
dium)  is  horizontal,  rather  small  and  corneous,  entirely  covered  by 
the  elytra ;  at  the  side  it  meets  only  the  5th  ventral,  and  the  last 
spiracle  is  not  apparent:  the  ventral  segments  are  very  unequal, 
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the  Ist  anrl  2d  vcrj*  largo  connate,  3(1  and  4th  very  short,  tul 
straight:  lateral  prolongation  very  narrow:  groove  on  the  ii 
side  of  elytra  narrow,  gradually  broader  behiud,  foW  extending 
nearly  lo  the  suture^  (somewhat  as  in  Brenthlda?), 

This  family  is  represented  by  Apion,  a  genus  contalntDg  A  lafgi 
number  of  small  species  of  pyxiform  body,  and  altogeUiar  |>oetiltar 
and  of  easily  recognized  appearance.  So  far  as  I  have  examiiiod 
them  they  have  well  dt-^veloped  wings,  though  Lacordaire  fDimtioai 
that  the  body  is  apterous.  This  family  is  related  to  the  EHriilii^ 
tribe  of  true  Curculionidge. 

ilELID^. 

The  Australian  genus  Belus,  and  the  South  Aniencan  Ifoiml* 
ocerus,  on  examination  present  bo  many  differences  that  I  hftf« 
separated  them  to  form  a  new  family,  which  must  bo  placed  la 
the  present  series.  In  fact,  with  a  form  of  body  greatiy  resetih 
bling  Lixus  of  the  tnie  Carculionida%  they  have  the  dor»al  abdom* 
inal  segments  of  Apion  ;  tiie  ventral  segments  are,  however,  4*f|UAl 
or  nearly  so  ;  the  lateral  prolongation  is  very  narrow,  and  although 
the  edge  is  acute,  the  lateral  fold  on  the  inner  face  of  the  el3'trft 
extends  only  in  the  middle  third,  and  is  nearly  confluent  wltli  the 
margin  at  its  front  end.  The  antennae  are  slenrler,  ll-jointijil^ 
straight,  and  the  scape  is  moderately  long.  The  libite  are  slender, 
truncate  at  tip,  and  the  hind  pair  have  two  small  hni  tllritinrl 
spurs  as  in  normal  Coleoptera. 

In  the  i  of  Belu8  the  apex  of  the  elytra  is  ju  i n  ■:  i  ^  m 
many  species  of  Lixus;  and  this  family  seems  rolati v  t^i  jj,  (.le» 
onine  tribe  of  Curculionidfe  as  Apiou  is  to  the  Erirhiiie*  A 
slight  trace  of  cpipleura  may  be  observe<l  at  the  front  part  iif  thd 
elytral  side  margin,  thus  showing  also  a  relationship  with  llie 
RhynehitidsB  of  the  first  serieSt  in  which,  as  I  have  above  noii- 
tioned  there  is  a  feeble  fold  on  the  inner  face  of  the  elytra  about 
the  middle,  but  quite  distant  from  the  margin* — Condudtd. 
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NoTWirnsTANDiNG  the  lucidly  expressed  opiniou  of  tbe  present 
official  autbority  in  Washington,  dignified  with  the  high  sounding 
title  of  the  Honorable  Commissioner  of  Agriculture,  or  the  "unim- 
portance of  the  routine  duties  of  the  herbarium  botanist,"  there 
baa  probably  never  been  a  time  in  the  history  of  scientific  botany, 
when  greater  attention  has  been  given  to  this  very  important 
subject. 

More  especially  is  this  true  of  a  rapidly  increasing  class  of 
local  or  anmteur  **  herbarium  botanists,"  who  are  intent  on  the 
collection  and  preservation  tor  convenient  reference  and  study, 
of  limited  floras,  or  particular  natural  ortlers  of  plants. 

Having  had  occasion  from  a  somewhat  |>rolonged  experience 
aa  a  botanical  collector,  to  realize  the  want  in  my  own  case  as 
well  as  to  observe  the  frequent  loss  of  valuable  material  by  others, 
ftom  the  lack  of  suitable  herbarium  appliances,  I  h^ave  been  led 
to  adopt  a  simple  contrivance  with  a  view  to  meet  the  desid- 
eratum. 

While  fen*  ver^^  extensive  and  permanently  located  herbaria, 
such  as  that  of  Prof.  Gray  at  Harvard,  stationary  cases  are  per- 
haps more  4lesirahle  on  the  score  of  ecunomy ;  still  there  is  a 
manifest  advantage  in  having  a  somewhat  portable  character  to 
8uch  depositories,  in  order  that  necessary  additions  can  be  incor- 
porated into  the  general  collection  with  least  disturbance  of  the 
original  arrangement.  More  especially  in  the  much  larger  class 
of  collections  subject  to  removal,  is  it  advisable  to  provide  for 
such  contingencies,  by  separate  portable  cases* 

Still  another  advantage  of  such  an  arrangement  is  in  limiting 
the  depredation  of  destructive  insects  within  narrow  limits,  where 
they  can  be  checked  without  the  great  expense  of  going  over  an 
entire  collection.  In  this  view,  (somewhat  on  the  plan  atiopted 
the  British  museum),  I  have  adoptetl  cases  of  the  following 
description. 

These  cases  consist  essentially  of  an  evenly  partitioned  box, 
with  double  doors,  black  walnut  (or  hard  wood)  fh>nt6,  nuished 
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flush  on  the  outside,  with  no  irregular  projections  of  koobe  or 
catches,  &o  that  for  distant  transportation  they  e^ui  bo  songty 
eoclosed  in  rough  outside  boxes  (two  or  more  together).  l*be 
inside  in  each  apartment  has  a  cai)aL'ity  of  18^  Inches  in  b«iglitt 
by  13jr  inches  in  breadth,  and  18^  inches  in  depUu  Each  vpftce 
IS  divided  by  two  nioval>le  slides,  into  three  equal  divldon*,  or 
six  to  each  case.     The  doors  are  beveUed  on  the  in  'h  4 

oon*esponding  bevel  on  the  case,  to  which  they  are  ;f  i  l>y 

outside  hinges,  so  that  in  opening  at  a  right  angle  there  are  bo 
sharp  edges  to  hinder  the  drawing  out  of  the  herbarium  |«spef« ; 

Fig.  T-^. 


as  well  as  allowing  the  cases  to  stand  close  side  by  side,  without 
interfering  with  the  free  opening  of  the  doors,  which  can  swing 
clear  back  against  the  sides  without  bringing  any  strain  u[>on  the 
hinges.  In  packing  for  removal,  remove  the  papers  and  ftlukSt 
turn  the  cases  on  their  backs,  and  lay  in  the  pnpers  in  regnlar 
order  compactly  filling  each  space  with  a^lditional  padding  if 
necessary.  The  removed  wooden  slides  can,  in  case  the  ordiAiuy 
sized  herbarium  sheets  are  used,  be  placetl  brea<lth-ways  at  the 
side  of  thp  papers,  or  sepnnitcly  packed  in  one  of  tin-*  v!ifar:t 
cases. 

The   m  t*n  sure  111  u[H.H  :is  ai>uve  given  arc  Niirii   ;is  :ijr  tn 

the  size  usually  recommended  of  herbarium    sheets,  dub 

covers,  or  medium  wrapping  paper  size,  allowing  a  small  mai^in 
for  occasional  large  specimens,  or  ease  of  storage  ami  dmwiii^ 
out.  These  dimensions  can  of  course  be  rawlitied  to  suit  partle- 
ular  cases,  without  interfering  with  the  general  plan- 
By  a  slight  modification  on  the  inside,  drawers  vmj  be  iiAsti- 
tuted  for  slides^  to  receive  bulky  or  irregular  spectmefifi,  8iicba» 
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frniU,  coiaes,  ^rood  sections,  etc.,  still  keeping  up  a  desired  uni- 
form outside  appearance, 

^  In  the  permanent  lierbarium,  these  cases  can  be  snugly  piled 
one  on  the  other,  in  tiers  three  or  four  in  height*  and  closely 
fitting  at  the  aides,  Tlie  lower  causes  might  be  raised  a  foot  or 
more  above  the  floor,  or  the  least  used  orders,  or  duplicates^  kept 
in  the  lowest  space. 

The  height  of  two  cases  (39  inches)  would  be  convenient  in 
looking  over  and  comparing  specimens,  and  where  scarcity  of 
case  room  is  not  urgent,  the  best  lighted  spaces  might  be  arranged 
at  this  height. 

At  a  rough  estimate  such  cases  may  be  calculated  to  hold 
conveniently  six  hundred  species  of  average  botunical  specimens. 

The  cost  of  sucU  cases,  depending  of  course*  lai-gely  on  the 
material  used^  and  amount  of  finish,  etc.,  has  been  fixed  by  a 
manufacturing  firm  here  in  Davenport,  Iowa  (M.  B,  Cochran  & 
Co,,  school  furniture  dealers),  at  66.50  per  case.  For  a  larger 
number  (ten  or  more),  or  in  case  of  an  increased  demand,  the 
price  could  be  materially  reduced,  I  am  indebted  to  the  above 
firm  for  the  use  of  the  wood-cut,  here  given  to  illustrate  this  sub- 
ject. The  particular  adaptation  of  such  cases  for  school  uses, 
to  contain  in  convenient  form  the  neceasarj^  material  for  illus- 
trating botanical  lessons,  is  too  obnous  to  require  more  than 
simple  mention  at  this  time. 
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Charles  R^ibert  Darwin  was  born  at  Shrewsbury  on  Feb.  12, 
1809,     He  is  the  son  of  Dr.  Robert  Waring  Darwin,  F.R.S.,  and 

grandson  of  Dr,  Erasmus  Darwin,  F.R*S,,  author  of  the  ^* Botanic 
Gai'deu/*  ''  Zoonomia,"  etc. ;  by  the  mother's  side  he  is  grandson 
of  Josiah  Wedgwood,  F.R.S.,  the  celebrated  manufacturer  of 
pottery.  Mr.  Darwin  was  educated  at  Shrewsbury  School  under 
Dr.  Butler,  afterwards  Bishop  of  LichQeld^  and  in  the  winter  of 
1825  went  to  Etlinbiu^gh  University  for  two  years.  Ho  there  at- 
tende<i  to  marine  zoology,  and  read  before  the  Plinian  Society  at 
•ntno  "Niiliire,"  Jime  «,  witli  m  PoHrfilt* 
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the  close  of  1 826  two  short  papers,  one  on  the  movement  of  t!ie 
ova  of  Flustra.  From  Edinburgh  Mr.  Darwin  went  to  Ctm«l't 
College*  Cambridge,  where  he  took  his  Bachelor  of  Arts  d«gre«  {]| 
183L  In  tht'  autumn  of  1831,  Capt,  FitzUoy  having  offered  to 
give  up  part  of  his  own  cabin  to  any  naturalist  who  wouM  ftecosH 
pany  H,M.S*  Beagle  in  her  surveying  voyage  round  the  worM»  Mr, 
Dai'win  volunteered  his  services  without  salary,  but  on  conditioa 
that  he  should  have  the  entire  disposal  of  hiB  eollectionft,  iili  of 
which  he  deposited  in  various  public  institutions.  The  Bmgh 
sailed  from  England  Dec,  27,  1831,  and  returne^l  Oct.  22,  ISSe. 

Mr.  Dm-vvin  married  his  cousin,  Emma  Wedgwood,  in  the  lie* 
ginning  of  1839,  and  has  lived  since  1842  at  Down,  BeckcnbAm, 
Kent,  of  which  county  he  is  a  magistrate. 

The  Royal  Society  awarded  to  Mr.  Darwin,  In  1853,  the  Bojral 
Medal,  and  in  1864  the  Copley  Medid,  In  1859  the  Geologic^ 
Society  awarded  him  the  Wollaston  Medal.  He  is  an  hononuy 
member  of  various  foreign  scicntiile  Societies,  and  is  a  Knight  of 
the  Prussian  Oitler  of  Merit. 

Since  his  return  from  South  America  in  the  Beagle^  Mr.  Darwl 
life  has  been  corapaj-atively  uneventful,  even  for  a  scientiJic 
indeed,  so  far  as  the  public  is  concerned,  the  main  events  tn  Mr* 
Darwin's  career  have  been  the  publication  of  his  warks  and 
papers,  wliich  have  been  far  more  numerous  than  many  are  awift 
of.    We  give  below  a  list  of  them ;  — 

Otneral  Worti.   Jonmal  of  RoBearchcs  Into  the  Nslural  History  aod  G«oli>g7  ^ 

the  €outitrloB  risiCed  by  H.T^f.S.  Reagk,  1S15. 

0»  the  Origin  of  Spectea  by  mentis  of  KutiirAl  Selection,  I85a, 

TUd  wait  iirecGcled  bjr  a  aketf^h,  inititlcd  "On  the  variation  of  orgutiio  being*  Im  a 
ftate  of  oaturG; ''  publlBhed  in  the  Jourtml  qf  tH»  Iktmrnm  Jooidy,  rol*  Ul  (ZooUt 
1859,  p.  46. 

The  Yariation  of  Plants  and  Animale  under  DomonUcntlon*   S  roll.    ISM. 

The  Desoeot  of  Jlan.  and  Sder^lloD  In  rchUioit  lo  Sox.    i  toU.    I«71, 

The  Ejcprewion  of  the  Kmotions  in  5laa  and  AolmalA.    l«7i. 

Zoological  Worlt,    The  ZoolofO'  of  tlic  voyage  of  B-M-S.  JUa^^  fklilod  «n4  m 
intended  by  C.  Darwin,  ISIO;  cousieting  of  five  parts. 

A  mooograpb  of  the  Clrrlpedia,  Part  I,  Lepadfda?;  Rfly  So<?.,  185h  pp.  40O. 

A  monograph  of  the  Clrripeclia,  Part  %  the  Balanidw;  lUy  Soc,  IdSl,  fxp-  (S$i. 

A  moDograph  of  the  Foast]  Lcpadids^;  Pal.  Soc.,  IkM.  pp.  95. 

A  monograph  of  the  Fossil  Balauidac  and  VemtrJda;;  Pal.  Soc,,  i$&i,  pp.  44. 

€>^"<-'^ '"--^t*  on  the  Stmcturo  of  the  g^nue  Sagtlta;  Ann.  Kat,  llbl«  v«>J.  xHU 

1 '  t ioas  of  iever a1  terreeCrioJ  Planariiv^  and  of  aorae  marine  Np«elo4 }  A]|B» 

Nnl   I  vlT,  I8a,p.24l. 

iiotanicnt  trarks.  Ou  ib«  Tiuioui  cootrlvaooes  by  which  Bntltb  and  Forolin  Or- 
ohids  are  fcrtillied,  1809, 
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NOTICE   BT  ASA  GRAT. 


V  Two  British  Daturalists,  Robert  BrowB  aBtl  Charles  Darwin, 
P  have,  more  than  any  others,  impressed  their  influence  upon  science 
„  in  this  nineteenth  ccntnry.  Unlike  as  these  men  antl  their  works 
H  were  and  are  we  may  most  readily  subserve  the  present  purpose  in 
P  what  we  are  called  upon  to  say  of  the  latter  by  briefly  comparing 
and  contrasting  the  two. 

Robert  Brown  died  sixteen  years  ago,  full  of  years  and  scientific 
lionors,  and  he  seems  to  liave  finished  several  years  earlier  all 
tbe  scientiflc  work  that  he  had  undertaken.  To  the  other,  Charles 
Darwin,  a  fair  number  of  productive  years  may  yet  remain,  and 
are  earnestly  hoped  for*  Both  enjoyed  the  great  advantage  of 
being  all  their  lives  long  A'ee  from  any  exacting  professional  dtt- 
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ties  or  caros*  and  so  woi-o  able  In  the  main  b>  apply  them#elv<si  tii ' 
research  wiLliout  flislrutaion  and  according  to  tbcir  bent,     BoUi,  i 
at  the  beginning  of  their  career,  were  attached  to  expediliont  of  | 
exploration  in  the  southern  hemisphere,  where  they  ainaafled  rich  ' 
stores  of  observation   and    materials,   and    pmbably  stniek  0ttU 
while  in  the  field,  some  of  the  best  ideas  which  they  Biihaequ^ntljr 
developed.     They  worked   in  ditferent  fields   and    npon  dilf<*ri»til 
methods  ;  only  in  a  single  instance,  so  far  as  we  know,  have  lbi»y 
handled  the  same  topic ;  and  in  this  the  more  penetratiDg  insigfai 
of  the  younger  naturalist  into  an  interesting  general  problem  may 
be  appealed  to  in  justitifation  of  a  comparison  which  some  will 
deem  presumptuous.     Be  this  as  it  may,  there  will  probably  to | 
little  dissent  from  the  opinion  that  the  characteristic  trait  coniiiKni 
to  the  two  is  an  unrivalled  scientific  sagacity.     In  this  these  two 
naturalists  seem  to  us,  each  in  his  way,  pre^cnineut.    There  b  a 
characteristic  likeness,  too — underlying  much  diflTerence  —  in  lUeir 
admirable  manner  of  dealing  with  facts  closely,  and  at  first  luuid, 
without  the  interposition  of  the  formal  laws,  vague  ideal  ooi»g«|»* 
tions,  or  "glittering  generalities**  which  some  philosophical  nai- 
nralists  make  large  use  of. 

A  likeness  may  also  be  discerned  in  the  way  in  which  the  worlm 
or  contributions  of  predecessors  and  contemporaries  are  referred 
to.  The  brief  historical  summaries  prefixed  to  many  af  Mr» 
Brown's  papers  are  models  of  judicial  conscientiousness.  And 
Mr.  Darwin's  evident  delight  at  discovering  that  some  one  else  baa 
•*said  his  good  things  before  him,"  or  has  been  on  the  Terg«  of 
uttering  them,  seemingly  equals  that  of  making  the  discoTery 
himself.  It  reminds  one  of  Goethe's  insisting  that  his  viewn  in 
morpbolog}'  must  have  been  held  before  him  and  must  be  aota^ 
where  on  record,  so  obviously  just  and  natural  did  they  uppeir 
to  him. 

Considering  the  quiet  and  retired  lives  led  by  l>oth  these 
and  the  prominent  place  ihey  are  likely  to  occupy  in  th    '    ^        nt\ 
science,  the  contrast  between  them  as  to  con  temporal  .  !>*  ^ 

ular  fame  is  very  remarkable.  While  Mr.  Brown  was  looked  op 
to  with  the  greatest  reverence  by  all  the  learned  botanists,  he  was 
scarcely  hoard  of  by  any  one  else ;  and  out  of  botany  he  was  no- 
known  to  science  except  as  the  discoverer  of  the  Brownian  inoiion 
of  minute  particles,  which  discovery  was  promulgat<;d  in  a  pri- ^ 
vately  printed  pamphlet  that  few  have  ever  seen.    Although  Mr* 
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Darwin  lm*l  been  for  twenty  years  well  and  widely  known  for  his 
**  Natural  iai's  JournsU/'  bis  works  on  *' Coral  Islands/*  on  ''Vol- 
canic Islands/'  and  especially  for  his  researches  on  the  Barnacles, 
it  was  not  till  about  lifteeu  years  ago  that  his  name  hecame  pop- 
ularly famous.  Since  then  no  scientific  name  has  been  so  wi<lely 
spoken.  Man}'  others  have  had  hypotheses  or  systems  named  after 
them,  but  no  one  eUe  that  we  know  of  a  departnjont  of  biblio- 
graphy»  The  nature  of  his  latest  researches  accounts  for  most  of 
the  difference,  but  not  for  alL  Tlie  Origin  of  Species  is  a  faaci- 
Dating  topic,  having  interests  and  connections  with  every  branch 
of  science,  natural  anil  moral.  The  investigation  of  recondite 
afflrnties  is  very  dry  and  special ;  its  questions,  processes,  and  re- 
sults alike — although  in  part  generally  presentable  in  the  shape  of 
morphology  —  are  mainly*  like  the  higher  mathematics,  unintel- 
ligible except  to  those  who  make  them  a  subject  of  serious  stud^'. 
They  are  especially  so  when  presented  in  Mr,  Brown's  manner. 
Perhaps  no  uatarali?it  ever  recorded  the  results  of  his  investigations 
in  fewer  words  and  with  greater  precision  than  Robert  Brown  :  cer- 
tainly no  on©  ever  took  more  pains  to  state  nothing  beyond  the 
precise  |wnt  in  question.  Indeed  we  have  sometimes  fancied  that 
he  preferred  to  enwrap  rather  than  to  explain  his  meaning ;  to  put 
it  into  such  a  form  that,  unless  you  fallow  Solomon's  injunction 
and  dig  for  the  wisdom  as  for  hid  treasure,  you  may  hardly  appre- 
hend it  mitil  you  have  found  it  all  out  for  yourself,  when  you  will 
have  the  satisfaction  of  perceiving  that  Mr.  Brown  not  only  knew 
all  about  it,  but  had  put  it  upon  record  long  before.  V^ery  ditfereiit 
n^jm  this  is  the  way  in  which  Mr*  Darwin  takes  his  readers  into  his 
conlldence,  freely  displays  to  them  the  sources  of  his  information, 
antl  the  working  of  his  mind,  and  even  shares  with  them  all  his 
doubts  and  misgivings,  while  in  a  clear  and  full  exposition  he  sets 
forth  the  reasons  which  have  guided  him  to  his  conclusions.  These 
you  may  hesitate  or  decline  to  adopt,  but  you  feel  sure  that  they 
have  been  presented  with  perfect  fairuess ;  and  if  you  think  of  ar- 
guments against  them  you  may  be  confident  that  they  have  all 
been  duly  considered  before. 

The  sagacity  which  characterizes  these  two  naturalists  is  seen 
in  their  success  in  finding  decisive  instances,  and  their  sure  insight 
into  the  meaning  of  things*  As  au  Instance  of  the  latter  on  Mr. 
Darwin*8  part*  and  a  justification  of  our  venture  to  compai'e  him 
with  ihii  facile  princepa  botanicorum,  we  will,  in  conclusion,  allude 
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to  the  single  instance  in  which  tliey  took  the  same  subject  In  ^ 
In  his  papers  on  the  organs  nnd  modog  of  fecnnclulicm  In  Orchh 
and  AsclepiadeaB,  Mr.  Brown  refers  more  than  onec  to  O.  K. 
Sprengel's  aluiost  forgotten  work,  shows  how  the  stntctnre  of  til* 
flowers  in  these  orders  largely  requires  the  agency  of  insects  A>f 
their  fecundationi  and  is  aware  that  ^4n  Asckpideie  •  *  .  the  iii«i 
sect  80  readily  passes  from  one  corolla  to  an<itlier  thai  it  not  an* 
frequently  visits  every  flower  of  the  umbel/*  He  must  alini  hair 
contemplated  the  transport  of  pollen  from  piant  to  plant  by  vnmi 
and  insects ;  and  we  know  from  another  source  that  he  I  V  *  \}^m 
Spixnigel's  ideas  as  far  from  fantastic.     Yet  instea/l  oi  _  ike 

single  forward  step  which  now  seems  so  obvions,  he  even  bAzardecl 
the  conjeclnre  that  the  in  sect- forms  of  some  Orchitleous  flowiiM 
are  intended  to  deter  rather  than  to  attract  insects.  And  so  tbe 
explanation  of  all  these  and  other  extra oni in ary  strncturcd*,  at 
well  as  of  the  arrangement  of  blossoms  in  general,  and  even  the 
very  meaning  and  need  of  sexual  propagation,  w*fre  left  to  bo  sup* 
plied  by  Mr*  Darwin.  The  aphorism  "' Nature  abhors  a  vacfittm** 
is  a  characteristic  specimen  of  the  science  of  the  Middle  Ajgt^ 
The  aphorism  **  Nature  abhors  close  fertilization,"  and  the  liomoiK 
stration  of  the  principle,  belong  to  our  age,  and  to  Mr.  Darwin* 
To  have  originated  this,  and  also  the  principle  of  Nainrol  5^ 
lection — the  truthfiilness  and  importance  of  which  ar©  crideiil 
the  moment  it  is  apprehended  —  and  to  have  applied  these  pfia* 
eiples  to  the  system  of  nature  in  such  a  manner  a«  to 
within  a  dozen  years,  a  deeper  impression  upon  natural  biatory  | 
than  has  been  made  since  Linneeua,  are  ample  title  for  000  0aii*$ 
fame. 

There  is  no  need  of  our  giving  any  account  or  of  estimating  tlie 
importance  of  such  works  as  the  ** Origin  of  8|*ecies  by  means  of 
Natural  Selection,"  the  "Variation  of  Animals  and  Plants  tinder 
Domestication  "  the  "Descent  of  Man,  and  Selection  in  relatloii 
to  Sex,"  and  the  *^  Expression  of  the  Emotions  in  Man  and  An- 
imals,"— ^a  series  to  which  we  may  hope  other  volumes  may  in  due  ' 
Ume  be  added,  Wc  would  father,  if  space  permlttetl,  attettrpi  m 
analysis  of  the  less  known,  but  not  less  ma«tcrly,  pt*'  -  »■  n*  es9ay$ 
upon  the  various  arrangements  for  ensuring  croh  itIoD  hi 

flowers,  for  the  climbing  of  plants  and  the  like.  Theee,  a#  we 
have  heard,  may  before  long  be  reprinte^l  in  a  volnme,  ---^  — 'pitr* 
mented  by  some  long-pending  but  still  unfinished  in  uns 
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tipon  the  action  of  DioDiea  and  Drosera — a  capital  Bubject  for  Mr. 
Darwin's  handling. 

Apropos  to  these  papers,  which  furnish  e:sccllenl  itlustratlons  of 
it,  let  as  recognize  Darwin's  great  service  to  natural  science  in 

nging  back  to  it  Teleology:  so  that,  instead  of  Morphology 

'9U3  Teleology,  we  shall  have  Morphology  wedded  to  Teleology. 
b  many,  no  doubt,  Evolutionary  Teleology  comes  in  such  a  ques- 
tionable shape  as  to  seem  shoru  of  all  its  gotxluess  ;  but  they  will 
think  better  of  it  in  time,  when  their  ideas  become  adjusted,  and 
they  see  what  an  impetus  the  new  doctrines  have  given  to  investi- 
gation. They  are  much  mistaken  who  suppose  that  Darwinism  is 
only  of  speculative  importance  and  perhaps  transient  interest.  In 
its  working  applications  it  has  proved  to  be  a  new  power,  eminently 
practical  and  fruitful. 

And  here,  again,  we  are  bound  to  note  a  striking  contrast  to  Mr. 
Brown,  greatly  as  we  revere  his  memory.  He  did  far  less  work 
than  iv*as  justly  to  be  expected  from  Iiim.  Mr.  Darwin  not  only 
points  out  the  road,  but  labors  upon  it  indefatigably  and  unceas- 
ingly. A  most  commendable  noblesse  oblige  assures  us  that  he  will 
go  on  while  strength  (would  we  could  add  health)  remains.  The 
vast  amount  of  such  work  he  has  already  accomplished  might 
overtax  the  powei*s  of  the  strongest.  That  it  could  have  hcen  done 
at  all  under  constant  infirm  health  is  most  wonderful. 


A  KEY  TO  THE  HIGHER  ALGiE   OF  THE  ATLANTIC 

COAST,  BETWEEN   NEWFOUNDLAND 

AND  FLORIDA. 

BY    PROF.  .D.   S.    JORDAN?. 


PABT  IL    RHODOSFKllMEiB* 
(beu  alq^). 

Plants  rosy  red  or  purple,  rarely  brown-red  or  greenifih  red, 
becoming,  when  exposed  to  sunlight,  dull  green  or  yellowiah. 
Fructification  of  two  kinds;  dia^cious: — I.  Spores  contained 
either  in  external  or  immersed  concoptacles,  or  densely  aggregated 
together  and  dispersed  in  masses  throughout  the  substance  of  the 
frond ;  2.  Tetnxspores^  red  or  purple,  either  external  or  immersed 
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in  the  frond,  rarely  contained  in  proper  receptacles ;  each  tetnh 
spore  enveloped  in  a  pellucid  skin,  and  at  maturity  splitting  into 
four  sporules.  Antheridia  filled  with  yellow  or  hyaline  corpuscles. 
Ours  all  marine  (except  Bostrychia)^  and  chiefly  below  low  water 
mark A 

A.    Frond  calcareous^  rigid :  its  cells  containing  Carbonate  of 

Lime,         CORALLINACEiE.     P 

A.    Frond  expanding  horizontally,  lichenAxke,  but  not  caJLca* 

reous, SQUAMARUE.    V 

A.  Fi'ond  not  calcareous  nor  lichenoid, B 

B.  Frond  mostly  cylindrical,  partly  or  entirely  articulate^       .     C 

B.  Frond  not  articulate  anywhere,         O 

C.  Nodes  much  constricted, D 

C.  Nodes  not  specially  constricted,         E 

D.  Joints  obvious  throughout,  long  in  the  main  stems  and 

gradually  shorter  above,  spherical  at  the  tips;  color 
bright,  sometime  gold-tinted,      .      .      grifkithsia  in 

CERAMIACE^.     d 

D.  Terminal  joints  not  spherical :  colors  duller,  often  greenish, 

CHAMPiA  in  LAURENCIACEwS:.     W 

E.  Sporiferous  nucleus  in  external  spheincal  conceptades :  axis 

polysiphonous  {of  4  or  more  tubes)  :  joints  not  distinct 
on  older  parts  of  frond,      .       RHODOMELACE^.    M 

E.    Axis  monosiphonous :  joints  usually  obvious :  colors  mostly 

bright, P 

P,    Branches  beset  with  short,  fine,  mostly  simple  filaments 

SPYRIDIACKE.      f 

P,    Not  as  above  ;  mostly  profusely  branching  ;  frond  sometimes 

two  edged,       .......     CERAMIACE^.      d 

G,   Frond  fiat,  with  an  evident  midvein, 

SPH^ROCOCCOIDEiE.     Q 

G,   Frond  without  a  midvein,        H 

H.  Sporiferous  nucleus  consisting  of  tufted  spore-threads  cU- 
tached  to  a  placenta;  single  spores  in  each  cell  of  the 
spore  thread,  or  only  in  the  terminal  cell.  {Fronds 
rarely  fiat  or  fan-shaped,  mostly  less  leathery  in  texture 
than  the  next.)        J 
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H,  Sporiferous  nitcleus  subglobose,  either  simple  or  formed  of 
many  nucleoli;  numerous  spores  without  order  in  a 
membranaceous  mother-cell.  {Fronds  leathery^  often 
large y  and  rarely  adhering  closely  to  paper,)     ...      I 

I,     Frond  composed  of  polygonal  cells  ;  often  flat  or  fan-shaped^ 

RHODYMENIACE^.     X 

I.  Fronds  various^  rarely  truly  fan-shaped;  the  ultimate 
structure  being  jointed  filaments  compacted  together  by 
gelatine, CRYPTONEMIACE^.     Z 

J.  Nucleus  in  an  exteiifial,  ovate  or  spherical  conceptacle,  .  K 
J.  Nucleus  not  as  above ;  cylindrical,  dichotomously  forked,  L 
K.    Cylindrical;  branches  mostly  tapering  Jovjards  base  and 

apex;  superficial  cellules  very  minute, 

GELIDIACEJE.     T 

Bu    Cylindrical  or  flat ;  surface  covered  with  small  cells; 

branches  not  tapering  to  base  {concept  in  Chondria) 

RHODOMELACE^.    M 

Bu    Without  above  combinations  ;  frond  flat  in  our  species, 

SPII^ROCOCCOIDE^.     Q 

L.    Nucleus  in  wart-like  excrescences;  frond  fan-shaped  ;  apices 

attenuate,  of  equal  length,     .     SPONGIOCARPE^.     U 

L.    Nucleus  immersed  in  the  frond ;  apices  blunt,       .... 

HELMINTIIOCLADE^.   W 

M.  Frond  cylindrical,  at  least  the  branchlets  or  younger  parts  artlc-    , 

ulate, N 

M.  Frond  not  articulate  anywhere, O 

TS,    Frond  elongated;  main  stem  mostly  inarticulate,  but  thickly 

beset  with  flue  jointed  branching  fllaments  which  bear  the 

fruit, Dasya,       v 

K".    Joints  of  frond,  longitudinally  striate;   mostly  dark  red,  and 

profusely  branching,  Pvlysiphonia,      m 

K".    Frond  tessellated  with  oblong  or  squarish,  purple  cells ;  small — 

about  1  inch  high, Bostrychia,       u 

O,  Frond  flat,  pinnatifld;  obscurely  midribbcd,  .  .  Odonthalia,  g 
O.  Cylindrical;  branches  tapering  toward  the  base,  .  Chondria,  h 
O,  Cylindrical ;  branches  not  tapering  to  base,  .  .  lihodomela,  k 
P.  Frond  pinnate;  jointed;  2  to  4  inches  high,  .  .  ,  Corallina,  x 
P.     Frond  lobed  or  orbicular,  attached  by  its  base  or  centre, 

Melobcsia,      y 
P,     Frond  a  red  incrustation  on  rocks  in  deep  water,  NuUipora  {?),      z 
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Q. 
B. 

B, 
8. 
8. 
8. 

T. 
T. 
T. 

U. 

V. 

w. 

W- 
X. 

X, 

X, 

y. 


A, 


a. 


a* 
b. 


b. 

b, 

c. 


Tetmsporea  In  definite  sort ;  frond  flat,  with  a  mtdveln,  B 

FroDd  flat,  ivUUout  ti  mid  vein;  spores)  Dot  In  ioH,    .    .  8 

DcHciLtc,  rosy  red;  Umlna  utibracicbed ;  do  lateral  yelns,     . 

Fronds  with  veins  and  rein  lets  or  else  brancbcdi    *    IhUueria,  W 

Frond  compressed  in  our  species,  laclnlatei      •     *    GraetiariMm  W 

Frond  flat,  lad  n late,  delicate  and  rosy,  oaon  veiny,  NUophfUmm,  0* 
Frond  flat,  leathery,  margined  with  wing-Ulte  segmcnu,  *    .    . 

CalliUepkarU,  B* 

Frond  slightly  compressed ;  bronchlets  slender  at  base,  G^idiumm  T* 

Coarser;  cylindrical  i  succulent  and  flaccid,       .    .    •    iMitria^  €K 
Frond  fllirorm»  much  branched;  branches  clothed  wttJi  maU 

pointed  branchlets, ^ifprnvi,  H^ 

Dark  brown,  cartilaginous;  not  adhering  to  paper,  «     B^ffiitcs.  IP 

Suborblcttlar ;  red-black,        /Vysioniiafliu  J* 

Begularly  dlchotomous  and  level^topped,       ...»    Sdmid^  L* 

Sparingly  dlcbotomous ;  worm-like,        *    ...    *    Nemaikm,  K* 

Frond  flat,  fau-shnpcd,  mulUfld, *  Ti 

Frond  linear,  two-cdgcd,  p«ctluate-plnnatifld,     .     Plooamlmm,  O^ 

Frond  terete,  alternately  decompound,       .    *    *     Corrfyf<d<wi<t.  ?* 
Frond  stipitat^,  paimately  cleft;  usually  large  and  darki    »    .    * 

Koseate ;  dJchotomously  or  plnnately  maltlfld,       .     .     SutJ^ra^    V 
More  or  less  flattened  or  compressed,      ..*..*  a 

Cylindrical .  b 

Frond  stlpltate,  regularly  fan-shaped,  very  vojtable  In  coior  ana 

form  J  shallow  water,       ,»....•,,     ChoudntM.  W 
Frond  stipitate,  irregularly  cleft,  proliferous;  deeper  water. 

PhylUfph4>T9.  qf 
Channelled  on  one  side,  convex  on  the  other;  covered  with  lltik 

tubercles  or  frondlcts,     .*»♦•♦...     Gigariina^    V 
Frond  rigid,  2  to  3  inches  high;  dlchotomons;  axils  rottnded; 

apices  blunt,       «    .    *    .     * Qffmn<^iimfr%$*    B' 

Frond  1  to  S  feet  long ;  margin  fHnged,  with  flnondleta,      •    •    • 

Oratttot^is*  a' 
Frond  broad,  palmate,  fringed  with  cilia;  brilliant*  CaUoph^Uis^  U* 
Frond  stlfl*,  very  rigid  and  horny ;  axils  rounded,  .  AhnftUio,  W 
Frond  very  bushy ;  branchletsi  with  a  chain  of  swollen  aodas 

containing  conoeptaclea,  or  else  tendril  bearing 

Frond  d^icate,  much  branched,  adhering  closely  to  paper.  Qtoi* 

osiphonUi • b* 

Not  as  above,  and  Jess  common 

Frond  hollow,  simple  or  with  similar  hollow  branches,      .    .    . 

Branchlets  mostly  opposite  and  tapering  to  base ;  usually  secaod 
or  arching,  stem  constricted,  adheres  to  papiu',  Ckflod^dia,    XP 
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I 


d. 

d. 


e. 


U 
U 

k« 

k* 

l. 

1, 

m. 

nu 

n* 

n. 

o. 

o, 

P- 


Fronds  level  topped^  dlchotoraoos;  axils  and  apices  acute;  ends 

Id  fmlt  swollcti  into  pod-shaped  receptacles,    .    Furcellaria,  Z* 

Frond  decidedly  constricted  at  the  nodes,       .     .    .     GrWUisia,  j* 

Fmnd  two  cdged»  decompound  pinnate,  plnnie  opposite,  Ftitata,  g* 

Frond  flllfonn .,,.,., 9 

Tetraspores  sunk  Id  the  frond;  axils  rounded;  branches  dlchoto* 

mous  and  commonly  ending  In  little  Torksi  which  are  often 

incurved, Ceramium.  d' 

Tetraspores  external;  much  branched;  rarely  dichotoraous  or 

with  the  apices  hooked, CaUWtamnion,  k' 

Tetraspores  external ;  whorls  of  shorty  carved  branchlets  at  the 

nodes, *    .    *    Halurui*  i* 

Surface  coated  with  small  cclU»       .,,,,,.    j^pyrWfa.  o" 

PI nnately  decompound;  axils  obtu set  apices  acate,      ....  54 

Branchlets  club-shaped,  obtuse,       .                   ....  i 

BranchleU  acute  at  each  end,      ,     .                       ,     ,    ,  J 

Stem  stout,  mostly  excurrent^ 00 

Slender,  generally  forking  near  base,       56 

Frond  slender,  with  setaceous  branchlets,     .<..,.,,  67 

Stout,  with  thick  branchlets, ,    .  58 

Substance  soft,  closely  adhering  to  paper*  ,  .  .  ,  1 
Bather  rigid;  scarcely  adhering  t^  papert        .     <                        .59 

Brownish  red,  plnnately  much  branclied,      ...                       .  00 

Rosy,  staining  paper;  more  slender  and  regnlarly  pinnate,     »    .  61 

Primary  tubes  four  only ,    .  n 

Primary  tubes  6  to  23, ♦     »     , B 

Visibly  articulate  throughout ;  dissepiments  pellucid,         ...  a 

Stem  and  larger  branches  apparently  not  Jointed r 

Branches  widely  spreading,  beset  with  splue-like  branchlet»»     .  p 

Branches  not  spinous  nor  diraricate,        gp 

Rigid  and  bushy ;  not  collapsing  when  drawn  firom  the  water; 

joints  very  short, ,    *    ,  66 

Flaccid  and  silljy;  jolnu  longer,      .     ,     .              65 

Dark;  tips  with  tufts  of  roseate  flbrils,  .  ,  ,  .  .  ,  04 
Full  red ;  In  small  dense  tufts  or  wads  which  adhere  closely  to 

paper 63 

Coarser;  less  densely  tufted ;  scarcely  adhering, 62 

Bed  brown;  branches  long,  twig-like,  sometimes  with  pencils  of 

line  rosy  branchlets;  stem  scarcely  adhering  t^  paper,  ,  .  67 
Doll,  brownish;  tips  flbdlllferous;  joints  striate;  adhering  to 

paper, 68 

Brighter  colored,  more  branched  and  with  longer  Joints,  .  .  68 
Plnnately  much  branched,  scarcely  Jointed ;   branchefl  mostly 

naked  below  and  pinnate  above ;   blackish;  substance  tigid 

and  wiry,  not  adhering  closely  to  paper;  excesslveiy  varla- 

blc 78 

Internodes  long;  branches  feathery  at  the  tips;  adheres  to 

paper ;  a  deep  water  variety  of  No.  78  (?)»..*..  74 
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8.      Forming  globose,  rigid,  dark  brown  tufts  on  Fucns  nodosos; 

jointfl  mostly  short,  with  a  dark  central  spot, 76 

8.      Small,  rigid,  full  red,  distichous,  many  times  pinnate,  with  subu- 
late pinnules,       71 

8.  With  none  of  the  above  combinations  of  characters,  ....  t 
t.  Dichotomous  or  zigzag;  bright  purplish,  adhering  to  paper,  .  70 
t.      Densely  tufted ;  not  dichotomous ;  full  red ;  scarcely  adhering    .     78 

U.     River  mouths,  etc.,  sometimes  in  fresh  water, 76 

V.     Bright  red,  closely  adhering  to  paper, 77 

w.    Shallow  water,  etc. ;  adheres  to  paper;  variable, 78 

X.     Lurid  purple ;  green  when  exposed,  white  when  bleached,      .    .    70 

y.     Others  probably  occur;  S.  T.  Olney  mentions  No 80 

z.      Common  on  the  Moss,  coast;  said  by  Mr.  Bicknell  to  be  No.      .    81 

A.*  Brilliant,  very  delicate ;  adhering  closely, 82 

B.'  Fronds  like  oak-lcnvcs ;  piunatifld  or  sinuate ;  deep  water,     .    .    88 

B.*   Alternately  or  dichotomously  branched ;  roseate, 84 

B.'  Frond  undivided,  prollferously  branched  from  the  midvcin,  .  .86 
B.'  Frond  dichotomous;  constricted,  almost  jointed  at  the  nodes, 

rooting  or  proliferous  at  the  forks ;  purple, 86 

C  Frond  somewhat  rigid ;  sori  oblong, 87 

C*  Frond  soft,  thin,  flaccid ;  sori  round, 88 

D.'  Dark  red-purple;  apices  sometimes  cirrhons, 80 

B.'  Much  divided;  conceptacles  pr6minent;  variable, 00 

P.*  Purplish ;  rather  rigid, 01 

G.'  Dark  or  blood-red;  adheres  to  paper;  variable, 92 

H.'  Branches  which  bear  tetrospores,  pod-like  in  the  middle,      .    .    03 

I.*    Very  dark  red-brown ;  does  not  adhere  to  paper, 04 

J.'    Red-black ;  margin  paler, 05 

K.'  Dull  purplish,  adhering  to  paper, 96 

Ii.*  Rosy  red ;  level-topped ;  tender, 97 

M.'  Tetraspores  in  cloudy  patches ;  large ;  common, 98 

M.*  Tetraspores  in  distinct  sori;  small;  rare, 99 

N.*  Bright  crimson ;  scarcely  adhering  to  paper, 100 

O.*  Lower  branchlets  entire;  upper  pectinate, 101 

P.*  Livid  purple ;  sometimes  compressed ;  densely  tufted,  ....  102 
Q.*  Tetraspores  in  excrescences  (nemathecia)  at  the  tips  of  the  1am- 

inaB ;  clear  red, 108 

Q.»  Nemathecia  forming  dark  colored,  convex  patches  at  the  centre 

of  the  laminae ;  dull  red, 104 

R.*  Compressed ;  segments  forked  at  tips, 106 

R.'  Flat;  axils  very  much  rounded,        106 

S.*    Densely  tufted;  wiry;  does  not  collapse, 107 

T.*   Fruiting  branches  mostly  tapering  to  base ;  excessively  variable,  108 

U.*  Bright  red ;  palmate ;  rare, 109 

v.*  Dark  red ;  rigid  and  dichotomous, HO 

W.*  Often  iridescent;  greenish  in  shallow  water  and  bleaching  to 

white ;  sori  purplish,  like  drops  of  blood ;  common,    .    .    .   Ill 
X.*  Much  divaricate ;  branches  tubular, 112 
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a,» 
d.« 


I 


f.* 
k,' 


k," 
k.* 
k.» 


k.» 

k,« 

L* 
l.» 

m.* 
a/ 


Plnnnt*^;  branches  mostly  opposite  and  coraponnd,  113 

Very  densely  tufled;  often  tU^tortiid?  II vkl  purple,  114 

Similar,  except  In  fruit,  to  Polyldes, 115 

Fi'oiicl  mulUdd;  iacinlm  vci-j' loug,  .     .     *     ♦  116 

Frond  plnnately  ilecompoumt,     »    *    ,     .     .  117 

Mnch  branched;  older  parts  hollow, 118 

Bronches  si>readlng;  covered  with  smnll  branchlets,     .  110 
Brunches  stnigj^lln^;  often  revolutc;  nhorter  and  stonier,      .     .  120 
Internodcs  entirely  diaphanous;  surface  cells  only  at  the  Dodes,      e* 
Com*9er;  ioteniodes  not  entirely  dittphnuoua;  common  and  var- 
iable   121 

Joints  c%*ery where  as  long  as  broad;  of  a  single  colored  cell; 

forming  mat«  on  rocks^    «    « 122 

Frond  of  e<|unl  dloroeler  throughout;  lower  Joints  rosy;  4  to  G 

times  niJ  long  ns  broad;  upper  shorter,  .**,,..  124 
Attenuated  above  :  lower  joints  3-4  times  as  long  as  broad,  .  .  f 
NodCM  swollen:  Internodes  pi'llnckl,    ,..,,,.  123 

Nodc»  not  swollen  .-  lower  Internodes  striate 126 

l'jQQa3  opposite^  unlike;  the  one  undivided  leaMlkei  tUe  other 

branch  like  pUmutely-compound,   ...,..»..    .130 

Pinna'  opposite,  mostly  similar h' 

PinniB  artlcuinted:  dark  purple:  adbcrea  to  paper, 128 

Plnnie  unequal :  northern:  rare  In  Amerlcai 127 

Branchlets  very  numerous,  Incurved 120 

Adheres  closely  to  paper;  common:  variable, 130 

Frond  iihrnb.like,   pyramidal,   with  an  excurrent   main    stem 

which  Is  not  obviously  artleuhite,      .....,,,.       V 
Frond  shrub-like,  or  allernntely  decompouud,  wUh  dlchotomous 
branchlets :   color  not  rose-purple :   commonly  drying  pule 
or  brown  red,      ,-.*,,,«,,,.»,.♦      o' 
Fronds  alternately  decompound:    a  pair  of  minute  opposite 

branchlets  at  each  node;  mostly  brlllkuit,  ...»,.  p* 
Branchlets  few  and  distant,  with  ivhorls  of  opposite  flbres  ot 

npcx, ,    .  149 

Without  above  characters:  an  Inch  or  more  hlKh.  densely 
tnftcd,  mof^tly  rose-purple,  and  obviously  jointed  through- 
out,     m* 

Frond  4-1  Inch,  arising  fi*om  creeping,  matted  threads*  .  .  .  144 
Frond  1  Inch  or  less  high:  paraslLic,  not  rising  from  matted 

threads,  and  moHtly  but  sllgtiily  branched,     ..*...      r* 

JotntH  in  branches  twice  as  long  as  broad 131 

Joints  In  brunches  «V4  times  as  long  os  brood  :  nodes  swollen,  •  132 
Plumules  fan-shaped,  bare  of  branches  In  the  lower  half,  ,  .  *  138 
Piunutc:  plumules  with  zigzag  ruchls:  Joints  of  branches   10 

times  as  long  as  broad, *..,.,  ISO 

Without  above  characters n' 

Densely  tufted:  bright  rose  purple:  fllaments  fltier  than  human 
hair:  joints  3-8  limes  as  long  tka  broad,  135 
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n.'    Somewhat  coarser,  with  shorter  JolnU:  plumuks  dlsttchoD*.    .  io^ 

0^    Slender,  shrub-Ukts  distingubhed  at  once  from  other  CaUltJt- 

amnla  by  the  bead-like  chaina  of  fruit  (iielroxpnrcs)  ;  cotn- 

mon»  often  greenish ;  (Formerly  and  perbap^i  more  propcrlf 

considered  as  the  type  of  a  separate  genua,  aa  SeiriMipi»f9 

Orij^thsiana  UitTv.), .     .     «  139 

C*    Articulate  throughout,  branches  ending  In  tItUe  cor^rmba  oi 

branchlels^ • 117 

p.'  Branch  lets  pectinate,  secund,  recurved,  on  the  tipper  aide  oiiljr 
of  branches:  a  beautiful  and  rare  little  species t  spcclraeiia 
of  which  were  found  at  Penlkese  in  1873,  by  Bllas  Sttaa«  . 

Bowen 

p.'    Branchlets  sirople,  subulate,    ....,..♦  142 

p.*    Branchlets,  or  some  of  them  in  fours,  pinnate 149 

p.'    Without  above  characters  j  branchlets  opposite,  plouate,  or  bf- 

pinuatc q' 

q.*   Joints  4-10  times  as  long  &s  broad :  brlLliaut:  ft^^Qeot,  140 

q/   Joints  shorter:  less  common, *,•*,.   141 

r.*    Forming  a  dense  purple  fringe  on  Zoatem:  branches  loiag«  se- 

cund,      .,.,« • 14fi 

r**  Forming  crimson  patches  on  rocks:  branches  long*  erectt  •  •  140 
r,'  Forming  velvety  tufts  on  Dosya:  branches  bud*llke,  aecund,  .  147 
r**    Forming  a  fleecy,  pink-down  on  Ceramlum  rubrumt  braoclies 

spreading,  curved :  ft-equentt .  148 


64.  Oi>o\TnALiA  1>ENTATA  Lyngby.    Maine  and  Nortb.    3-13* 

».  CuoxOUlA  VAHtntruVA  Agardh.    Co  nit.    6-13. 

OS.  CUOXDRIA  Baileva?ia  Mont^ignfi.    Coast.    G-S, 

57.  CnoM>»iA  TEXViSiiiMA  Aff&rdli^    Bo»lon  to  Sevf  York.    i-»?. 

68.  Ciio>rDiiiA  ATROPnaruaEA  Harvey.    South  CftroUiift  and  South.    4-lft. 

50.  linnpoMELA  suDfTTSCA  AgarOIi.    Xew  JBr*ey  ami  Korth.    (I-I3. 

ao.  Hhopohkla  ORACius  KUtxIn^.    MaH9achiii»eUB  and  North,    i-1.' 

61,  RfiODOMELA  RodlEf  HnrTcy.    New  Jersey  to  MssMCliUfiCltf.    4-^. 

02.  PoLTSTiMioNiA  UHCEOLATA  Grovillc.    Vii-gliila  aod  North*   r^l2. 

03.  POLrsii'iiONiA  FORMOSA  Stihr,    New  Jersey  and  North.    *-«» 

64.  PoLVSirnoNiA  suEiXf lissima  MoutagDe.    New  Jersey  and  KorUu   t-4. 

65.  PoLTSinioNiA  OLKETr  Uarvpy.    Long  Islnad  and  North.    9-4, 

66.  PoLTiilPHONTA  [lARVEVi  Bntley.    Boston  to  New  Jersey.    %4* 
87,  PoLTsrpiiOKiA  ELONG ATA  Gre vine.    Ma»0nrhiiiiett«,  el<i.    6-11. 

68,  POLT9IPHONIA  FiDiULLOSA  GrcvUJe.    Ncw  Jersey  to  Maiaachntett*-    *#. 

oe,  Poi,TsipnoNiA  ^^OLACEA  Grevitle.    New  York  and  North.   «-«. 

70.  PoLViJiPHONU  VARIF,<JATA  Agnrdh.    Coast,    4^. 

71.  PoLTSlPiiONiA  PARASITICA  GrovUle.    Khode  Isrand,  etc.    J-3, 

72.  POLY91P1IOMA  ATROUUBE9CE.VS  GrcTtlJe.    Ncw  Jorvoy  to  Shod«  Ulmod. 
7.1.  PoLYSiPUONiA  iTiGRESCE>cs  Gro?ille.    CoMt.    S-tH. 

74.  POLT$tFllOVIA  AFFINISJ  MoOtO.     COUt.     4-li, 

75.  PoLYerptfONiA  FASTiotATA  GrevUle*    New  York  to  IXalifkx.    1-" 

76.  DosTXTniiA  RivuLARis  Harvey.    New  York  to  FUm da.    |-l. 

77.  Dasta  ELEGAN8  Agardh.    Capo  Cod  and  South.    6-^ 
TO,  CilAUliA  PARvuLA  Harvcf .    Ca|ie  Co<l  and  South.    *-4- 

79.  CUKALLtSA  OFFICINALIS  L.     NeW  JCfsnV    '      '  ' 

80.  U£LOB£8iA  putrn?£.ATA  Lamourotix.    Rh 

61.  KuLLifoiui'OLri'urLtAM](A{?).   New  Vw.^^...;  .w ;.^.  :.itaob«aJl«M 
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I 


I 


8a. 

83. 
St. 
86. 
08. 
87. 
88. 
88. 
90. 
il. 

88. 
H. 
8S. 
8Q, 

07. 

98. 

88. 
100. 
101. 
103. 
103. 
104. 
10&. 
108. 
107. 
108. 
108. 
110. 
Ill, 

m. 

118. 
lU. 
115. 
118. 
117. 

iia. 

119. 

ISO. 

m. 

123. 
133. 
184. 

m, 

196. 

128. 
ISO. 
180. 
151. 

im, 

1S8. 
134. 
186. 


180. 


8-lA. 


M. 


GftTKiVELUA  Americana  RiLTwtj,    Hew  Jersey  to  MasucbiiAettB,    < 
DELE88RRIA  BiTfUOSA  Lmnoiiroux.    New  York  und  North.    5-8. 
Dblesskkia  alata  Lmnoiiroux.    Capo  CckI  and  North.    2-6. 
DcLEAneRiA  If  rf*oaL0S9trH  Lnmoaroujc.    Vlrjcinia  and  South.    3-fi. 
Dki^ssbiua  Lb  PitiEiJitii  Montague.    Went  Point  nnd  South.    1-3. 
NtTOPifTLLUX  LACEEATUM  GF«rille.    Miilnc  and  North.    tMl. 
NiroPHrtLtm  PDKCTATirM  Grerillo.    North  CaroHnn  and  South,    fl. 
CAUJBLEt'iiAAis  CfUATA  KUtzIng,    Masflnchu»ctti  and  Korth.    ^-a^ 
GaAClLARIAlfl7LT1PART[TA  Aganlh.    Coast,    &-12. 
GKuniiTM  coRNEUii  LftmoDroux.    Coant.    2^. 
SoLlEai A  CHORDA Lifl  Agfirdh.    Cape  Cod  aed  Sootl).    6^U. 
Htpkiu  kiuaciFORHis  Lamotiroux.    CJipe  Cod  and  Sooth.    1-8. 
FotnPES  ROTUNDUS  GreTJIle.    New  York  to  Boston,    2-3. 
Petssoxxella  tmrrxcata  fiutziog.    NnwronndlAad. 
Nemalion  uuLTipmuM  Agnrdh.    Long  IfUnd  and  North*    8-10. 
Sci^AiA  ruRCELLATA  BiTona.    Rhode  I^lfiiid  nnd  South.    2-4. 
RlioDiHEXiA  TALMATA  GiOTille.    {l!uJ$e.)    Virginia  and  North. 
KuDpr«ENiA  PALMETTA  GreTlUc-    Molinix,    1-3. 
EUTUORA  CRtSTATA  Agurdh.    Ctiiifi  Cod  nnd  North.    1-3. 

PUJCAMIUMCOCCINEUM  Ljngby.     MflBffVChU'EpttS.     S^. 

CoRiJTLECLADiA(?)  Hl'NTII  Harvey.    Rhode  Island.    8-4. 

PijTLLOPnoRA  nnoDJEi  Agnrdh.    Capo  CchI  and  North.    3-4. 

PnYi.LoriiQRA  UEHURAxrpouA  Agartlh.    Capo  May  and  North. 

Gtmnogongrus  Torreyi  Agardh.    Kew  York    4-7. 

GTiif?fOGONGRU8  NoRVEOiCLTS  Agai^h.    Molno.   i-3.    Ly»Q  Beach. 

Ahttfeltia  pucata  Friei.    New  Jertey  and  North.    R-IO. 

Ctbtucloxil^m  purpurasceks  KUtzing.    Cape  May  and  North.    0-14. 

CALLOPHrLLiB  LACiKiATA  KUtzfug.    Dolawnro.    3-6. 

GtOAHTtNAMAVlLLOSA  Agardh.    Unpo  Cofl**t  and  North.    «-«. 

CuosTDRim  Cttiapfs  Lyiigby.    {Irish  Mom$}    New  Jor«ioy  aod  North.    3-^- 

CiirLocLAOTA  BAtLKTANA  llarYcy.    Cape  Cod  and  South.    2-3. 

Curu>CLADiA  Roa&A  U.irvey.    Long  Inland  to  Maine.    1-2. 

HAunskCCioy  ramex'TACEUM  Ag.    New  Qiiinpshire  and  North.    10-U. 

FURCELLARTA  FAiTloiATA  Lyngby.    Newronndlaod.    4-8. 

Grateloupia  GiBBBSi.    HurTcj.    South  Carolina.    6-20. 

Grateloupia  Fiuct>*A  Agardh.    Georgia  and  South.    G-19. 

GtxiiosiPiiOMA  CAPiLLARia  Cnnnlchael.    New  Euglaud.    4-«. 

SpTRrruA  riLAMEXToaA  Harvey.    Coast.    3^10, 

SrriiiDU  FiLAMEyrosA  var.  repracta  Harvey.    Massachusetts  to  FtoHda.    8-«. 

CEKASfiuM  RUDRUM  Agardh.    South  Carolina  to  GrcenlatLd.   ft-10. 

Ckrauiitm  IIoopert  Harvey,    Cap*  Cod,  Korth.    l-J. 

CERAMiifM  DiAPTiANUM  Roth.    Boston,  South.    2-t. 

Ceramiuh  FA9T(0IATUM  Harvey.    Virginia  to  Maine.    ^-1. 

CKRAVlim  ARACHNOIPEUM  (  ? )  Agardh.    New  Jer»ey  to  MasBachoeetta.    1-8. 

PTtM>TA  SERRATA  KUuing.    Cap©  Coii  and  North,    4-0. 

PrrutiTA  PLirMOgiA  Agnrdh.    Halifttx,  North.    1-9. 

PrfUJTA  ELEGANt  Boonetnaliion.    Boj>ton,  South.    Z-n. 

HALUdt/H  EQtriSErtrouttf)  KUtzing.    New  York  (?)    G-%, 

GRrPFfTHSiA  CORALUNA  Havvey.    Boston.  South.    8-6. 

Calwthamxion  tetraooxum  Agardh.    New  England.    S-L 

CALtmiAMNiON  Batt.eti  HBrTey.    New  York  to  MajseachunetU.    t-J, 

CALUTHAM?fio?r  IIORREBI  Agardh.    New  York  to  C.ipe  Cod.    J-3. 

CALi.rniAMjnoy  Pi:>LTJiPERjnjM  Agnnlh.    New  York  and  South     t-A, 

CAixrniAMMON  RT880IDEUM  Ato,    Now  Jcfsey  to  Massachasetta.    1-4; 

CAf.t4niAiiffio>f  DiKTzi^  Hooper.    Long  Island.    2-3. 

Calijtii AMNION  COR VMnosuM  Agardh.    New  York  and  North.   8-1. 

Callituauxion  SEiHOSPERMtrx  GrifBthA.    Kew  York  to  Maine.    8-A. 

Caluiuammon  plumula  Lyoghy.    Long  Branch  and  Pemkeee,  1-8, 
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140.  CALLixnAMNiON  Americanum  Hnrvcy.    New  York  and  North.   »-4. 

141.  Callitii AMNION  PvLAiSKi  Montagiie.    Cape  Cod  and  North.   3-4. 

142.  Callitiiamnion  floccosum  Agnrdh.    BInssnchiisetts.   4-G. 

143.  Calutiiamnion  cruciatcm  Agnrdh.    New  York.    1-li. 

144.  Callithamnion  Turn'ERI  Agardh.    Coast,    i-1. 

145.  Callithamnion  luxurians  Agnrdh.   New  York  and  North.— 
140.  Callithamnion  Rotiiii  Lyngby.    Connecttcnt.— 

147.  Callithamnion  viroatulum  Hurvcy.   New  York.— 

148.  Callithamnion  Daviesii  Agardh.    MassachuselU.— 
140.  Callithamnion  tenue  Uarvey.    Now  Jersey.   8-4. 


PART  III.     CHLOROSPERMEiE. 

(green  alg^.) 

Plants  gi'ass-grcen,  rarely  brownish,  bluish  or  purple,  a  few  low 
forms  red.  Propagation  in  our  species  by  simple  eel l-<li vision, 
or  by  transformation  of  the  coloring  matter  (endochrome)  of  the 
cells  of  the  whole  or  a  part  of  the  frond,  into  zoospores.  In  all 
waters  and  damp  places.*  A 

A,     Fronds  filamentous^  arikulated;  endochrome   diffused: 

spores  small CONFERVACE^.     H 

A.  Fronds  various^  never  truly  jointed B 

B,  Frond  tubular  and  hollow  often  branched  or  else  broad  and 

flat,  membranous,  composed  of  simple  quadrate  cells.      C 

B.  Fronds  composed  of  a  simple  filifoinn  often  profusely 
branching  cell,  or  of  many  s\ich  cells  united  into  a 
sponge-like  body;  often  bright  green  and  plume-like, 

SIPHONACEiE.     E 

B.  Frond  with  an  annnlated  pith,  composed  of  very  short  cel- 
lules, surrounded  by  a  membranous,  inarticulate,  tu- 
bidar  sheath OSCILLATORIACEiE.      I 

B.  Microscopic,  unicellular;  groicth  by  semisection  of  the  cell.    D 

C.  Color  briglvt  green  at  all  times ULVACE.^.     Q 

C.     Olivaceous  or  purplish,  becoming  bright  purple  when  dry  . 

or  in  fruit PORPHYRACE^.     F 

♦  For  descriptions  of  our  numerous  fresh  water  Chlorospenns  and  for  a  more  recent 
arrangement  of  families  than  the  one  here  adopted,  see  Prof.  H.  C.  Wood's  excellent 
*'  Contributions  to  the  History  of  the  Fresh  Water  Algse  of  North  America." 
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D,    Green  —  ceU*rvnJh  membranous;  frenJi  vmt^r — chi^ffy  or 
entirelt/ DESMIDIACEJE.* 

D-     Tdhw  brown;  celt-walls  ailidous.       DIATOMACEiE.* 

S.  Frond  sponge-llkc,  of  dvuscly  Inter  wo  von  fibmeuts,    .     Codinm*  J 
B*  Filameiits  froo,  plume-Ukc,  plntmtely  brauclu'd,      .    ♦     Dryftpsif.  Ii 
IS.  Fllaracnts  numerous,  tuftcil  or  uuUtud  ut  bastj,  free  nbovct  irreg- 
ularly brancbcdi                                                         I'lturh^fria,  K 

F.    Frond  tiibuliir* Bangia,  N 

F.    Frond  llatt  simple  or  clcfti .     .    ,     Porphym.  M 

0.  Frond  dat,  somotUncs  snccate  while  youug Ulva.  Q 

C  Frond  tubular^  often  bnuiched,      ......     EnUromorpha*  O 

H.  Filaments  tufted,  bnnichcd,      ....,,.,     OtaJophora.  S 

H*  Filametits  uubraocUcd ;  nodes  not  constrlcti'd,    .     Chtxtomorphn.  b 

H,  Filaments  unbranched;  constricted   at  the  nodes ;  joints  very 

«hort, IIormotHi'htim*  f 

1,  Filaments  lon^,  flexilde,  bundled  together,  •  ,  .  .  Lirnf/htj^t,  g 
I.  Filameols  sliorti  tufted,  erects  Uxed  at  base,  .  .  .  Catothrix,  I 
I.     Fliiiinents  rigid,  ncedle-shupcd,  lying  loosely  in  a  mucous  matrix : 

vividly  oscillating;  commonly  (loalinsr,       »    .     Omllatoria,^ 

J.    Frond*  creet,  dlchotoroous,  clothed  \vlth  soft  hairs.  .....  149 

SI.   Not  much  bninched ;  cell  walls  thin, 150 

It,    Common  and  variable ;  wlih  a  bright  glassy  lustre  when  dry,     .  161 

M.  Fruit—  minute  dark  pnrple  j^rnnules,  arranged  In  fbnrs,  152 

K*.  In  fresh  or  salt  water  forming  larirc  dnrk  purple  pntcbes.  153 

l!r.   Forming  a  minute  rosy  down  on  Cliomlrla,  etc., 154 

O.    Frond  never  l^rniie lied,  hirge  and  bag -1  Ike  whcti  fully  grown,  155 

O.    Frond  branched;  branches  simple,  obtuse,  ..•,..,,  150 

O.    Frond  branched;  branches  beset  Willi  branclilet^, P 

P.    Frond8  slender,  tulted,  ««*,,,,..,.....  167 

»P,    Fronds  very  line  and  feathery;  bmnchlets  articulated,  conferva- 
like,    ^ 168 

Q.    Membrane  formed  of  a  double  layer  of  cells;    .,,,...  R 
Q.    Membrane  funned  of  a  single  layer  of  celts;  semi-transparent; 
K                  frond  very  dell  cafe,  saccate  while  young,  becoming  cleft; 

^L                 adheres  closely  to  paper,  ,- ,    ,    .    .    ,  101 

^HB»   Frond  lanceolate,  composed  of  two  closely  applied  membranes; 

^^W             adheres  to  paper 150 

K.   Frond  polymorphous,  flat,  smooth  and  glossy;  common,        ,    .100 

■  B.    Filaments  rigid,  dark  green  tuIXed,  cell  walis  thick;  joints  3  to 

■  4  times  as  long  a^  btnjad, •    »    .    ,  102 

8.  Ftlaineuts  soft,  forming  dense,  spongy  fastlglate  pale  green  tufts,  T 
8<    Filaments  loosely  tufted,  stout,  scarcely  collapsing  when  drawn 

from  the  water;  vivid  green;  Joints  3  to  C  times  as  long  as 

broad, .    .     .    , a 

•  OmUlcd. 
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V. 

w 


Y. 

Z. 
Z. 
a. 
ft. 
b. 
b. 
b. 


c. 
<t 
d. 
d. 
e. 
e. 
£ 
t 

t 


Dull  green,  scarcely  adhering  to  )mt>er ;  bmncheB  fbw,  spreidlQg 

with  wide  ftxUs ;  In  brackish  or  fresh  Wftt4!r8»  .....  171 
Not  05  nbove;  fllaments  loosely  tufled  sometimes  liiterwOTtll, 

feathery,  very  slender;  pale  or  bright  green, V 

Joints  below  about  twicc'-aboTe,  G  to  6  tSrnes  ts  long  sn  brood,  17 
Joints  uniformly  about  twice  as  long  as  broad;  tttfU  short, 

globose  .....,,. •     .   lOft 

Tufts  starry,  of  a  brilliant  glossy  green  retained  In  drying,  .  .  ISS 
Tufts  globose  small,  yellow*grecn  ;  on  small  algtc*  *  *  .  .  -  IM 
Joints  6  to  10  times  longer  than  broad;  bright  yellow-greea,  ,  171 
Jolnt<i  3  to  6  times  longer  than  broad;  pale  or  yeltow-grctn;  not 

adhering  closely  to  paper, S 

Joints  2  to  4  times  as  long  as  broad ;  mostly  adhering  to  pftper*  W 
Dark  or  brilliant  green  (often  drying  pale);  nodes  not  con* 

strictcd ;  excessively  branched T 

Pale  or  glaucous  green ;  nodes  mostly  constricted^  .  .  .  «  •  X 
Excessively   branched;    ultimate   divisions    secund-pectlnate ; 

joints  uniformly  three  Uraea  as  long  as  broad»  .....  IM 
Less  branched,  with  longer  Joluta;  main  branches  long,  flexDon*. 

almost  naked 107 

Bather  rigid ;  branches  recur ved-p€K:tln&te ;  Joints  2  to  4  tlmMM 

long  as  broad, »    *    •  IM 

Stems  long,  floxaous;  branches  long,  with  short  bnuidilal*; 

joints  shorter^ IM 

Pale  greenish,  forming  spongy  tuft^;  nodes  slightly  constHct<«],  170 
Yellow  green;  veryfleiuous;  forming  silky  tufls,  .....  172 
Bright  yellow  green,  flading  when  dry :  branches  crowded,    .     »  179 

Full  green ;  branches  distant,  nearly  naked, 174 

Joints  3  or  more  times  as  loDg  as  broad, e 

Joints  U  to  3  times  as  long  as  broad,       ........        || 

Joints  not  longer  than  broad,  yellowish,  rather  rigid  but  collaps- 
ing when  drawn  from  the  water 178 

Very  rigid,  glossy  green  ;  not  adhering  to  paper;  deep  water,  I7i 
Pale  and  flaccid ;  nodes  very  long,  swollen,  pale  green*  *  •  «  180 
Soft  and  flaccid;  adhering  closely  to  paper,  ..,,.-  .170 
Coarse  and  rigid,  dark  green;  filaments  straight,  177 

Filaments  twisted,  very  slender  bnt  somewhat  harsh,  9 

Mostly  floating;  joints  less  than  twice  as  long  as  broad,    *    .     .   181 

On  rocks,  etc.,  Joints  twice  as  long  as  broad  or  more 182 

Joints  about  as  toug  as  broad ;  substance  rather  flnri  *  183 

Joints  twice  as  brood  as  long,  substance  rather  soft,  18i 

Ceil  walls  thick .  h 

Cell  walls  thin 1 

In  large  dark  green  tufts ;  fllaments  thick  and  tenacious,  B6 
On  rocks,  etc.,  rusty  or  olivaceous ;  fllumentii  upright  in  the  waicr.  187 
Northern  species,  floating  In  mats  In  stagnant  salt  wnttm  or      

spreading  In  thin  strata  on  mud,   .    . 
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Soathert),  blackish  groeu,  floating  or  attached  to  stnall  alga,      *       k 

j.     Bluish  greeo  or  rusty  red ;  filaments  tenacioiia .  180 

J.      Blackish  green  or  violaceous;  fLlamcnta  not  half  so  atoot  aa  in 

the  preceding 168 

k-    Filaraeots  1  to  2  Inches  long;  scarcely  Intervrcren;  the  endo- 

chrome  not  very  distinctly  annulated ^    .  189 

ki    Mtnutv;  fllamcntj)  densely  matted  together;   annulatlons  more 

distinct 190 

1.     Id  tittle  sUirry  tufts  on  the  smaller  algss.      .....,.,    191 

I,     In  velvety  patches  on  rocks,  etc* m 

m.  Filaments  flexuous,  simple;  common  on  rocks^  rendering  them 

very  slippery 192 

m.  Filaments  longer  and  straighter,  often  appearing  branched,  by 

the  splitting  of  the  endochrome  (*'  viviparous  '*)»    ....  198 


IfiO.  CoDlOM  TOXSiTTOSUii  SiiiclLh.    Florid n.    3-24. 

Iftl,  VAUCiiERiii  (ppeciev  umleBcrlbcd  in  Ptiycotoiflii  BrittanlcAi  allied  to  V.  mirlu/i) 

Buxznrd'B  Bny.  etc.    2-3. 
Ida,  BitYOPSiB  TLCTMOSA  Lnmotiroux.    MasPAcluiectta  nnd  South.    SHL 
153,  FonrnrHA  vl'LOaris  Agardh.    ChftrJoeton  nnd  North,    2-10. 
liM.  Banoia  FUSCort'RPUHEA  Lyngby.    New  JerHoy  uud  North.    4-3. 
155.  Ba.xgia  ciLiARis  Carmidmol.    South  Cnrolinn.    Ono  tenth. 
IM.  EKTCitoMOitpnA  lKTE9TT>rALis  Link.    Whole  Coast.    3-ia. 
157.  Bntkbomorfiia  COMPRE88A  GroTJlle.    Whole  Conet.    3-8. 
IW.  JSxTiraoiiont'HA  ccathrata  Grcviilc.    Cnpe  May  and  North.    »-a. 
VSik.   Bntkromorpha  HoPKf  aiLl  M*Cti1I&.    New  York,  MiisflachuficttB.    S-4. 
IdO.   irLVA  (Phtcoserib)  I.ivza  Liun^na.    New  Jereej  and  Norths    G-19. 
lei.  CtVA  (PnrocuEm*)  LATiSSniA  LinnajiiB.    Whole  CoaRt,    «-Bi. 
IflB.  17LVA  Lactuca  Llnnvus.    Masiachu»eit«,  T«xaSf    0-19. 
in*  CLAi>ortiORA  RUfKSTUia  Ltnna&ui.    Maine  and  North*    t-fi. 
164.  CLAmirnoRA  ARCTA  Dillwcn.    Now  Jeraey  and  North.    2-3. 
1«5,  Cladopiiora  lanosa  Roth.    MasAachusettA.    1-1|. 
me.  Cladophoua  tJKCiAUfi  Flora  Danlca.    Capo  Cod  and  North.    I. 
UTT.  GLADOPHORA  GLAUCELSCENS  Grimihs.    Whole  Coa^t.    3-4. 
lOS*  Clahophora  FLRXUOSA  Griffitha.    Now  Jersey  and  Nortli.    3-5. 
190.  CtADornoRA  Morrisi^e  narvey.    IMaware.    O^. 

170.  CLAi>opnoRA  RKFRACTARoth.    Wliolo  Coast.    2-3. 

171«  CLADOPtiORA  ALBtDA  Hudson.    New  York,  Moiisaehtteetta.    6-8, 

171.  CLADOPitORA  ULrDoLPMiAXA  Agardh.    New  Y«irk.    4-5. 

173.  CLADOPnoK A  GRACILIS  GHaith.4.    New  York- MitloQ.    4-12. 

174,  CtUkl>OPHORA  L^TEViRENS  DLliwcn.    Coast,    3-8. 
1T5.  CtAi>OPnoRA  DIFFUSA  ( ?)  HarTey.    New  York,    fl-ll. 

I7fl.  CLAnopHORA  FRACTA  FlorR  Dantca.    New  Jeraey-Majaachnaotta.   4^. 

1T7.  CiLCTOHORPHA  PiQDOTi ANA  Mootagne.    Now  Jertey  and  North.    12-10. 

179.  CB.VT01I0RPHA  Melagonium  Web.  and  Mohr.    Now  York  and  North.    6-li, 

119*  CttiKToxoRPnA  MREA  DUlwen.    New  Jcrt^ey-Ma«?achneietts.    3-ri. 

MO.  CnJ«tJMoRPi!A  Ol?«byi  Harvey.    Rhode  Inland  and  MasKachusctta.    9r-lf^* 

181.  CifJETOMORpnA  LoifGiABTici.l.ATA  flarvey.    New  England.    ^-4. 

ISB.  CiLCTOMORPaA  SUTORIA  Berkeley.    Connectlent.    S-S. 

188.  CiLirroFiiORA  tortuoba  Dillwen.    Cnpe  Cod  and  North.    3-4. 

184.  HoRHOTBiCHUM  YouifOANUU  DlUwen.    Cape  May-Oapo  Cod.    1-3. 

1S5.  riORMQTRiCHCM  CARMicii^Lt  Harrey,    Bo&ton  ami  North.    1-3, 

IBO.  Lykgbta  MAJcacuLA  Hairey.    Whole  Coa«l.    1-2. 

187.  LTNGR T A  FEBauQuraA  Agardh.   Coaat.   I^i, 
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188.  Lykobya  fulva  Harvey.    Connecticut.    1-2. 

189.  Lyxgbva  xigresckns  Harvey.    Now  Jcrsey-Mnssachnsetts.    1. 
100.  Ltnobva  confervoides  Agnrdh.    South  Carolina.    1-2. 

191.  Lynobya  PU8ILLA  Iliirvoy".    South  Carolina.    I. 

192.  Calothrix  confervicola  Agardh.    Coast.    One- tenth. 

193.  Calothrix  scopulorum  Agardh.    Coast.    One-twentieth. 

191.  Caloturix  vivipara  Harvey.    Long  Island  to  Blassocbusetts.    Three-tendit. 


ADDITIONS. 
Dr.  W.  G.  Farlow  In  Professor  Balrd's  **  Report  on  Fish  and  Fisheries, 
1873,"  gives  the  following  additional  species,  localities,  etc. :  — 

Rnlfaia  verrucosa  Ag.    Little  Nahant— only  known  station  In  America. 

Myriotrichia  filiformit  Griff.    I'oint  Judith. 

Fucits  (tiitichtts  L.    Marblehead. 

Fucus  furcatus  L.    Massachusetts  Coast. 

Afelobcsii polt/morp!ia  L.    Robbinstown,  Mass. 

Mvlobesla  membranacea  Laui.    Common  along  the  coast  on  Zostera. 

Melobesia pU8tulata  Lam.    On  Fuel,  Chondrus,  etc.    Coast  of  Mossacbusetta. 

Hildenhrandtia  rubra.    Wood's  Hole  to  New  Haven. 

Oymnrygongrua  Korvegicus  Grev.    Lynn  Beach. 

A  Blender  species  of  Gracilaria  supposed  to  be  G.  confervoides  Grev.  picked  np  on 
Long  Island. 

Chrysimenia  (ChyloclidiiJ  rosea  Harvey.    Gay  Head. 

CaUUhamniin  plumula  Lyngby.    Gay  Head.    Orient  Point. 

Chondria  littoralis  Ag.    Wood':?  Hole,  Mass.    (Key  West.    Harvey.) 

Dr.  Farlow  regards  Snrgassum  Montagmi  as  a  variety  of  S.  vulgare,  and  thinks 
CalUthamnion  liaileyi  a  warm  water  variety  of  C  tetragonum. 


ETYMOLOGY  OF  NAMES  OF  GENERA. 

Asiimm  liory  St.  Vincent.  AMushroom(?)  Corn]\\nti  Linnatis.    A  little  coral. 

Alinfeltia/l^.   For  Ahnlelt,  a  German  but-  Coidylecladia^//.  Corrt  like  branches  (?) 

anif^t.  Cysloclonium  A'u/2.    Bladdery  branches. 
Alaria  Grev.    Winged. 

Arthrocladia  Duhy.    Jointed  branch  (in  Bnsya  Mg.    Hairy. 

**  Key  "  Arthoclndia,  bv  error).  l)el«*8sena  J^tmouroux.    For  Baron  Del- 
Asperococcus  Hooker.    Itougli-sccded.  essert,  a  Freiicn  botnnii>t. 

Desmarobtia    l.am.      For   Desniorest,  a 
Bangia  Lyngh.    For  Hoffman  Bang,  a  Da-  French  naturalist. 

ni^h  botanir-t.  Diclyosiphou  Lyngby.    Netted  tube. 
Bostrychia  Afont.    Ox-hair. 

Bryopsis  Lam.    Moss-like.  Enlocarpus  Lyngb.    External  fVult. 

Klachista  JJuby.    .Smallee't. 

Calllblephnris  A't//:;.  Beautiful  eye-lashes.  Kiitcromoi  pha  ZinJt.    lutestinc-sbaped. 

Callithamnion   Lyngb.      BeaultVul    little  Euthora  Ag, 

shrub. 

Callonhvllls  KUtz.    Beautiful  leaf.  Fucus  L.    Greek— a  sen-weed. 

Calothrfx  Ag.    Beautiful  hair.  Furcellaria  Lam,    Forked. 
Ceraniium  Roth.    A  pitcher  (but  the  fruit 

is  not  pitcher  Hhnped).  Gclidlum  Lam.    Ice-like  or  Jelly-like. 

Chsetomorpha  JiTil/c;.    Briftle-form.  Gi;rurtina  /.aw.     A  grape- seed  (from  tbs 
Champia  Desv.    A  personal  name.  Fhapo  <if  the  tubercles). 

Chondria  Ag.    Cartilaginous.  Gloiosiphonia   Curmizhal.    Viscid-tnbed. 

Chondrus  5/^ci(:/(ou«(!.    Cartilage.  Giacilaria  Grei'.    Slend*»r. 

ChoviXii  Stackhotme.    A  cord.  Gniteloupia  Ag,     For  Dr.  Grateloap,  a 
Chordaria  Agardh.    Cord  lik*^.  French  algologist. 

Chrysymenla /4.7.    A  golden  membrane.  Gi ilTithsia  /Ifir.    For  Mrs.  Griffiths,  "the 
Chylocladia  CrerilU.    Juicy  branched.  most  distinguished  of  British  a]golo> 

Cladophora  Kiitzing.    Branch-bearing.  gi^ts«." 

CladostephU"*  Ag.    Branch-crowned.  Grinnellla  Harvey,    For  Henry  Grinnell, 
Codium  StackhotAse.    Skin  of  an  animal.  of  Now  York. 
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HnKi'Iri'a  r*ffiffhv.     *'*»f<^f>nfe, 

II  I- ItiMontifiUlclt. 

H  >     Fro  I II  Jl)'|muii],  ti  (|r«jtius 


Lnrnrnnria   lata.    From  lamina,  n  pbilo 

Lenlhii^iu    Cra^/,    For  G.  R,    LciilbC9,  fl 

ltrUJ«^h  iiaturnli^t 
Lviigbju  ^if/.    For  H.'iiii^  ChrUlinn  Lyug' 

uy,  n  noted  Dnniah  nliifi>|oglbl» 

Mf!f>l»'"»t'i  /.i^rff,    Nnme  r>f  a  een-tiymph. 

>!■■        '  ^'  ":        •  ,  in.. 

Kcftintivm  TviZfUi.    A  pr«»p  of  thrcnde, 
?itt(Hihyttuni  iirerUU.    8hmiii{f  k»wl'. 
NullHiuro  £/,    iViiUout  |>urvs. 

Oil  Oh  thn  lilt  Lynffb,    Toothed  Unmcli. 
O^vlllidoiirt  Vauckcr.    O^ejlliilfiig. 

Peyssonclla  Dtcaune,    For  J*  Feyseooel^ 
AH  ftlgoiogUe. 


Plncaiiuuin  /.nm.     nnihU'^d-liair. 
l*oJyi<lc¥  Ag.     Mfiiiy  ioviui'il. 
riiJyh))it»oiii;i  GrrtK     Miiiiy  litbof], 
ri»i"Vhyiu  .\tj-     l'**ri>)«'. 
rt  I  lot  II  A^j.     riiMiuttiU. 
I'ubiUim  tfr«r.    DotLct). 

Rijr^itt   UfrM^t/,     For  Johti  Ralfk,  ftn 

Tlhijitomvtii  ^//.    IteiKhhiitk. 

Uliody  11101)1(1  fjrep,    A  itjil  membrai^' 

f%finrn><ifiin  Humph,    ^argiixo  In  S|»aiiltth. 
Brhisiin  Liroua, 

Scir<t6|»iirii  llnrvrif,    Chnln-fooilsi 
eoHciirt  Aff.    Foi  ^oUl'i-u,  u  Fi'trtich  algol- 

OL'iM, 

Sf  1  •  '       ^roncO^from  Uic 

Sf  ■  .-t-Hkc. 

£$trkiii-tu  G'r«f7.    SirhiU'tl. 
rivft  Linn.    Ul— wiiLei  in  CdUc. 
ViiiirherJn  Pf  CaNffotUt    For  Vcuicher*  ft 
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The  Tkited  States  Fish  Commission  Report. • — The  valunhlc 
report  of  Prof,  Barrel,  witb  the  supplementary  papers  l»y  Profs. 
VerrilU  Gill,  Smitli  anil  others,  is  not  only  a  rcmlablo  but  exceed- 
ingly handy  work  for  reference.  How  manifoM  arc  the  subjects 
relating  lo  a  proper  Inquiry  into  the  footl  and  habits  of  our  lislics 
may  be  gathered  from  the  pages  of  this  reports  Not  only  have  wo 
flill  data  concerning  the  practical  questions  relating  lo  the  fisheriea, 
but  Prof.  Baird  has  called  to  his  aid  a  number  of  naturaliats, 
chemists  and  physicists,  all  whose  investigations  bear  on  the  sub- 
ject of  onr  fisheries,  the  most  abstruse  matters  having  an  imme- 
diate practical  interest.  It  was  thus  found  necessary  to  study  the 
peculiarities  in  the  temperature  of  the  water  at  diiferent  depths, 
ita  chemical  constitution,  the  percentage  of  carbonic  acid  gas  and 
ordinary  air,  its  currents,  etc.,  besides  thorough  Investigations  willi 
the  drcilge.  The  report  relating  exclusively  to  the  (Ishcries  occu- 
pies 280  pages  of  the  volume,  and  is  accompanied  by  woodcuts, 
diagrams,  and  a  map  designed  to  show  more  particularly  the  dla- 

•  ITiittetl  8L{ttc»  CommiBsion  of  Fir^li  nnd  Fiflirricf ,    Part  1.    Uepojt  on  (hi;  ContliUon 
of  ihc  Sen  FiKhurice  ot  Uiq  South  ConEtof  New  En^lnml  In  IBTi  au*1  IST'i.    lly  S}>oitccr 
-P*  Baird.  Comniiseloncr.    Willi  Supplcmcntnry  Prii>«r8,    Wa(^lli^gtcn,  1873.    8vo.  pp. 
Ikly  wlLh  A  map  tixitl  40  plutoe.    VcrrlU't  Report  eepiii-atc.    KaturtklbU'  Ageuuj.   #J,(iO» 
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2jo«a  of  Commofl  Ctth. 
Fig.  00. 


Megalops  of  Common  Crab. 
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tribution  of  animal  life  along  the  coast  of  Rhode  Island  and  Ma^ 
sachii setts  south  of  Cape  Cod. 

The  report  is  also  accompanied  by  a  ''List  of  the  Sea  Weeda  of 
the  South  Coast  of  New  England,"  by  Dr.  W.  G.  Farlow;  a 
"  Report  upon  the  Invertebrate  Animals  of  Vinej-ard  Sound  and 
the  Adjacent  Waters,  with  an  Account  of  the  Physical  Characters 
of  the  Region,"  by  Prof.  A.  E.  Verrill,  and  a  ''Catalogue  of  the 
Fishes  of  the  East  Coast  of  North  America,"  by  Dr.  Theodore 
Gill. 

We  shall  concern  ourselves  chiefly  with  the  admirable  report  of 
Prof.  Verrill,  which  we  would  commend  to  our  readers  as  a  full 
and  reliable  manual  of  the  marine  zoology  of  our  southern  New 
England  shore.  It  is  illustrated  by  thirty-eight  plates  containing 
287  figures  (mostly  drawn  from  life  by  Mr.  Emerton)  of  the  inver- 
tebrate animals,  a  few  of  them  illustrating  early  stages  of  the 
Crustacea.  As  an  evidence  of  the  thorough  and  detailed  manner 
in  which  the  subject  is  discussed,  we  may  cite  the  chapters  into 
which  the  work  is  divided:  —  Fauna  of  the  Bays  and  Sounds; 
Fauna  of  the  Brackish  Waters  of  Estuaries,  Harbors,  etc. ;  Fauna 
of  the  Colder  Waters  of  the  Ocean  Shores  and  Outer  Banks  and 
Channels ;  Lists  of  Species  found  in  the  Stomachs  of  Fishes ; 
Habits  and  Metamorphoses  of  the  Lobster  and  other  Crustacea ; 
Systematic  Catalogue  of  the  Invertebrates  of  Southern  New  £ng« 
land  and  Adjacent  Waters.  Under  these  heads  will  be  found 
many  remarks  on  the  habits  of  the  lower  animals,  which  add  much 
to  the  popular  interest  and  value  of  the  book. 

A  good  many  new  forms  are  described  and  figured  from  life, 
mostly  by  Mr.  Emerton,  particularly  among  the  worms  and  Crus- 
tacea, and  in  the  work  of  identifying  and  describing  the  latter,  the 
author  has  been  aided  by  Messrs.  S.  I.  Smith  and  O.  Ilarger.  As 
samples  of  the  illustrations,  which  are  simple  outlines  by  the 
Jewett  process,  we  offer  the  following  figures  kindly  loaned  by  the 
author.  Fig.  84,  Lerneonema  radiata  Stp.  and  Liit.,  a  copepod 
parasitic  on  the  menhaden.  Fig.  85  represents  the  CirrhattUus 
grandis  in  a  living  state,  and  86  the  same  from  a  specimen  pre- 
served in  alcohol ;  Fig.  87,  Clymenella  torquata,  Fig.  88y  Euclione 
elegans. 

We  have  in  the  July  Naturalist  referred  to  the  early  history  of 
the  lobster  described  by  Mr.  Smith,  and  now  reproduce  his  figures 
of  the  zoea  of  the  common  crab  {Cancer  ifroratus^  Fig.  89,  en- 
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larged  seventeen  diams.)  as  seen  in  the  last  stage  jast  before  it 
changes  to  the  ''megalops"  stage  (Fig.  90,  enlarged  thirteen 
diams.). 

We  shall  look  forward  with  much  interest  to  the  next  year's 
report  on  the  work  done  by  the  Fish  Commission  on  the  coast  of 


Fig.  88. 


Fig.  84. 


Lorneonems. 


Euchone. 


Maine,  preliminary  notices  of  which  have  already  appeared  in  the 
'* American  Journal  of  Science,"  the  "Proceedings  of  the  Ameri- 
can Association  "  and  this  jouraal. 

North  Abierican  Flies.* — The  long  expected  third  volume  of 
this  series  (the  fourth  was  issued  in  1869)  has  at  length  appeared. 
It  contains  elaborate  monographs  of  two  families  of  diptera  en- 
titled:—!. The  family  of  Ortalidse ;  2.  Review  of  the  North 
American  Trypetina. 

The  Ortalidse  are  treated  in  the  most  exhaustive  manner  and 
the  views  about  their  classification,  given  in  a  long  introductory 

•  Monographs  of  the  Diptera  of  North  America,  Volume  iii,  prepared  for  the  Smith- 
sonian Institution,  by  H.  Loew,  Washington,  1878,  8vo,  pp.351. 
AMKR.  NATURALIST,  VOL.  VIII.  32 
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chapter  ([)p.  1-70),  embrace  all  the  Oftdids  at  present  Iraom 
from  all  parts  of  the  world.  The  Gxi»Ui]g  titoraUire  of  Uie  Ort»> 
lldte  is  also  luUy  reviewed.  The  number  of  tlte  North  American 
species  of  this  family  described  in  the  body  of  the  wmk  Jf*  kUIv. 
six. 

The  North  American  Trypetidae  have  been  the  subject  of  a 
monograpli  which  appeared  iu  the  first  volume  of  the  same  wmm 
(1860),  The  addiltous  to  this  family,  received  by  Mr.  Loew  aince 
that  publication,  were  so  numerous  that  he  thought  it  worth  ithila 
to  return  to  tlie  same  subject  again.  The  present  work  oonUUAt 
the  descriptions  of  sixty-one  North  American  Trypetid»»  Utirlj* 
eight  of  which  were  not  contained  la  his  first  monograph.  To  tliii 
are  added  twelve  South  American  species,  for  the  sake  of  nma» 
parison  with  closely  allied  North  American  ones. 

To  the  volume  m-e  added  four  plates^  with  116  flgurc»,  rirprc- 
senting  the  wings  of  nearly  all  the  described  species. 

The  translation  of  the  volume  from  the  German  manuscript  was 
made  by  Baron  11,  Osten  Sacken.  The  four  volumes  of  U»o  Mon- 
ographs^ etc»,  hitherto  published,  contain  the  following  familios  of 
Diptera:  Large  monographs;  DoUchopodldee  (Vol,  II),  Tipiiliiis 
brevipalpi  (Vol.  IV),  OrtalidflB  (Vol.  Ill),  Trypetidie  (Vob,  I  ami 
III).  Smaller  monographs  (all  in  Vol.  I)  :  Sciomys&idae,  Epby- 
dndse,  Cecidomyidce. 

The  UNICELLULA.B  Natctre  of  the  Infusoria.^  —  Anythl^f 
that  comes  from  the  pen  of  the  distinguished  professor  of  Jena  is 
striking  and  original.  The  main  idea  of  the  present  paper  is  a 
reaffirmation  of  the  unicellular  nature  of  the  Infusoria,  Urst  dti- 
tinctly  enunciated  by  Von  Siebold  in  1845,  when  he  opposed 
Ehrenberg's  well  known  conceptions  of  their  oi*ganizatioo.  lltfN^el 
divides  the  animal  kingdom  into  two  groups,  the  one-cell tnl  or 
Protozoa,  and  the  many-celled  or  Metazoa,  and  accompanies  his 
views  with  the  inevitable  phylogenetic  table  of  the  animal  king* 
dom. 

This  view  scarcely  seems  in  accordance  with  known  fact*  re- 
garding the  structure  of  theae  so-called  unicellular  infVtsoria,  If 
•the  reailer  will  turn  to  that  remarkable  book,  *'  Mind  and  Naliire'* 
r(p.  43)  by  the  late  Professor  11.  J,  Clark,  he  will  find  Uic  many- 

•  Zur  Morphologie  Uer  Inrusorion;  tob  Bratt  H^ckisL  rroat  tbe  Jc&a  ZakUthtiJL 
'lld«  vU,    L«ipiigi  li^a,   0ro,  |»p.6l,  witb  two  piaUM. 
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lellc'd  structure  of  Actinophrys  clearly  described  and  figured. 
He  remarks  tliat  **  though  the  cells  are  very  distinct,  they  exhibit 
ai  tow  state  of  development,  as  low  perhaps  as  could  possibly  ob- 
tain without  failing  to  be  genuine  cells.**  Further  on  (p*  46)  he 
claims  that  iu  this  animal  there  are  '*  two  distinct  sets  of  tissues/- 
and  speaks  of  an  **  outer  bj^er  of  cells"  and  of  a  set  of  ''  inner 
cells.*'  Lintil  these  parts  are  explained  away  we  shall  doubt  the 
wisdom  of  the  conclusions  of  the  German  observer,  and  call  in 
question  the  naturalness  of  his  classification  of  the  animal  king- 
dom into  one^celled  and  niany*ceUed  animals*  It  seems  less  nat- 
ural tlian  the  oUl  division  into  vertebrates  and  invertebrates. 

8iEBOLD*s  Anatomy  of  the  Invertebkates.' — We  have  con- 
stantly used  this  work^  having  found  it  the  most  valuable  book  of 
reference  in  the  language,  notwithstanding  the  fact  that  it  Is 
twenty  years  behind  the  times,  and  the  classification  is  objection- 
able.    This  edition  is  exactly  the  same  as  that  of  1854^* 


^ 
^ 


BOTANY. 

Dr.  Beardslee  has  recently  published  a  catalogue  of  the  plants 
of  Ohio,  in  the  preface  of  which  he  speaks  of  **  the  late  M.  S. 
Bebb,  of  Illinois."  As  inquiries  are  already  addressed  to  us  upon 
the  sul)ject,  we  wish  to  say  that  Mr,  Bebb  actually  and  actively 
lives,  and  we  hope  the  day  is  far  distant  when  this  appellation  can 
be  rightfully  appended  to  the  name  of  this  most  enterprising  and 
efficient  of  our  middle-i^ed  western  botanists,  —  A.  G. 

UouftLE  Tbalictrum. — A  day  or  two  ago,  Mr.  Whiting,  a  stu- 
dent, brought  me  a  novelty  in  the  shape  of  a  completely  doubled 
fiower  of  Thalktrum  anemonoidea.  The  stamens  were  all  trane- 
formcd  to  pink  petals,  giving  to  the  flower  much  the  appearance  of 
a  small  specimen  of  the  double  flowered  form  of  Pnimts  tiana. 
There  was  but  one  flower,  on  a  solitary  pedicel,  otherwise  the  plant 
seemed  to  be  normal.  I  shall  secure  the  root  if  possible,  and  hope 
to  perpetuate  this  very  pretty  sport.  Is  this  doubled  pink  form 
common  ?  —  C.  E.  Besset. 

Dr.  W.  G.  Farlow,  a  valued  contributor  to  the  Natuhalist, 
has  returned  to  Cambridge,  after  two  years'  study  of  lower  crypt- 

^AoaCoiny  of  Itie  Itt vtirtebruta.  By  C.  Tfi.  Toa  Slciioltl.  Tf ftniliitttd  from  Uie  Gemiiui 
wlUi  addUJons  nod  notes  bjr  WAldo  I.  Burnett,  MO.  BostoOf  1874.  JamQA  CftmpbeU. 
8fO.  pp.  470.    $a.Oa. 
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ogamic  botany  with  DeBary  of  Strasburg,  M tiller  of  G€n4*TJin 
Tliuret  of  Antlbes.  Through  the  monlh  of  August  hct  iAke«  cbi 
of  the  summer  botanical  itistructioQ  at  the  Botanic  Gmnhn  of 
Harvard  University,  which  is  for  this  month  devoted  to  crjpk>-J 
gamic  botany  exclusively,  mainly  to  Fungi  and  Algse.  We  under- 
stand tliat  he  is  engaged  in  the  preparatiuu  of  a  maQtial  of  our 
NeiT  England  Marine  AJgss,  which,  for  a  begioaer«  is  vety  matk 
needed. 

ZOOLOGY. 

New  Species  of  NoaTfi  AuEmcAif  Bihd.  —  On  invefttlgallaii  i 

the  interesting  sandpiper  from  the  Prybelov  Islands,  lately 
tioned  by  Mr.  Dull  iu  the  Naturalist  (vii»  1873,  G34)  as  Trit^i 
*-*'cra8siro»tri5^'*  and  given  under  this  name  in  my  •*  Check  LUt**! 
(No.  426  bis  upon  Mr.  Harting's  identification,  1  found  Uiat  Uwr^ 
bird  is  not  T,  craasirostris  but  an  apparently  new  ^peclea^  whidt, 
in  my  late  appendix  to  IL  W.  Elliott's  Report  on  Uie  Prybelov  J 
Islands  (1873),  I  have  named  Tringa  ptihcnemts.  A»  iIao  work' 
Just  mentioned  is  not  generally  accessible,  owing  to  the  sQaaUntsi 
of  the  edition,  the  following  is  reproduced  in  substance:  — 

AduU  in  breeding  phimage.     With  sanicwhnt  iho  gout*riil  appeomice  ol| 
Tringa  alpina,  but  the  black  areas  on  the  under  parts  pectoral,  tint  iU>4oai-| 
laal.   .   .    .*Legs  verj*  short  (much  as  lu   r»  mitrilima)',  Uldal  rr4tliefi<1| 
reaching  nearly  or  quite  to  the  siifl'rago.    Tarsus  shorter  thau  the  billi 
or  than  the  middle  toe  anO  chiw,  *  »  ,  A  coroual  arca^  upper  bof  k«  lat«.*f>>^ 
Acaptilar  region   and   scapulars   blacky  completuly  varU'g;uti'd  ivUii  rick 
chestuut' brown,    paler   ochrej^browu    and   wblti*«U;    the    body   of  eack 
feather  bein^  black  with  one  or  another  or  nil  of  these  varlou4  nlglnsii;^ 
the  coroual  separated  Troni  the   interscapular  markings   by  m  gTaybk^j 
white,  duaky-stroaked,  cervical  interval.     Lower  back,  rump  aoiS  Q^p 
tall  covcrtH   blackish-brown^  only  varied  with  an  occasional   ch«Ain 
edged  feather.     Wlu-j  coverts  grayish-brown  with  narrow  whlt<o  edgtn^,! 
the  greater  ones  with  broad  detluitcly  white  tips.     Secoudariea  aeafly  lU 
pure  wIiICCt  a  few  of  the  outcriuu^tt  and  luncrmo!»l  also,  wtth  grayhik- 
brown  touches*  near  the  end.    Primaries  grayUh  browni  with  whltr  sbaf!*^ 
except  at  tip,  and  fading  to  white  on  the  inner  webs  toward  r 
several  of  the  innermost  also  largely  wldtc  on  the  outer  web.  ^\ 
nite  white  tipping.     Central  tall  featbers  brownlsb-black;  uvxi  tHUr  a^ 
ruptly  paler*  grayish;  rest  white  or  nearly  so,  wUh  a  faint  gray  tlaL 
Front  and  sides  of  head,  sapraclliary  line,  tufts  of  Hank  fcatliers  asd 
entire  under  parts  white,  Interrupted  ou  the  breast  with  a  larj^  l>ui  ihM 
perfectly  continuous  nor  wclUdcHned  black  area,  and  marked  tio  \ho  apfPtf 
breast  and  aides  wlUi  a  few  narrow  sharp  blackl»h  shaft  Itn 
anrlcQlar  patch*    Lege  and  bill  dark.     Length  about  t>*50  i 
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aboat5;  tail,  2^;  bill,  1*10  to  1-40;  tarsus,  0-90  to  100;  middle  toe  and 
claw  1.03  to  1.20. 

The  other  plumages,  a  scries  of  measarements,  general  dis- 
cassion  and  description  of  eggs,  with  biographical  notes  by  Mr. 
Elliott,  will  be  found  in  his  report.  —  Elliott  Coues. 

Occurrence  op  Japyx  in  the  United  States.  —  While  engaged 
at  the  end  of  April  in  exploring  the  Mammoth  Cave  and  adjoining 
caverns  with  Prof.  Shaler  of  the  Kentucky  Geological  Survey,  I 
detected  under  a  stone  in  a  small  cave  a  few  rods  north  of  White's 
Cave  (which  may  be  called  White's  Cave,  Jr.)  and  from  40  to  50 
feet  from  the  mouth,  consequently  in  partial  daylight,  a  specimen 
of   Japyx    in   company 

with  two  Scolopendrella  rig,n. 

Americana  Packard,  our 
most  interesting  myrio- 
pod,  and  not  hitherto 
fonnd  except  in  Salem, 
Massachusetts.  I  after- 
ward found  several  of 
the  Japyx  under  stones 
by  the  roadside  near 
Mammoth  Cave.  It  here 
occurred,  just  as  I  have 
found  the  European  J. 
sclifugus  near  Vienna, 
in  company  w|lh  ray 
friend  Dr.  Brauer.  Our 
species  differs  decidedly 
ftrom  the  European  spe- 
cies, with  specimens  of 
which  I  have  compared 
it  (see  Fig.  91,  and  de- 
tails of  mouth-parts). 
It  is  quite  different  from 
the  Mexican  J,  Saus- 
9urii  of  Humbert   from  Japyx  eoiiftigui. 

Santa  Cruz  and  Orizaba. 

Japyx  snbterraneus,  as  this  new  species  may  be  called,  may  at 
once  be  distinguished  from  the  other  species  by  the  much  greater 
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length  of  the  abdomen^  tlie  head  and  thoraic  taken  togiither  being 
more  than  twice  contained  in  the  abdomen,  whild  in  J,  SnuMMwii 
the  J  are  two-thirds  as  long  as  the  abdomen.  The  8th  abflominaJ 
gegment,  also,  is  nearly  twice  as  long  as  in  the  Mexicmn  sp#det. 
The  head  is  broader  than  in  yi  Saussyrii,  but  narrower  and  pointed 
a  little  more  than  in  J.  soUfugus,  The  forceps  are  much  nimr<?r  J, 
solifugui  than  the  Mexican  species,  and  is  much  longer  than  in  dtbor 
apeeiea.  Length  '58  inch ;  the  Mexican  specimen  measured  aboQl 
an  inch.  It  is  whitish^  with  the  two  terminal  segmenU  honcj  jel* 
low  ;  the  forceps  much  darker.  We  shall  in  a  sucecctJlng  Dumber 
figure  this  interesting  form,  which  is  of  extraordinary  intcrciii,  sji  K 
ia  an  ally  of  Campodea»  now  regarded  as  a  stem-form  of  the  htghrr 
insects  by  Brauer,  Lubbock  and  others,^ — A,  S*  pAorAftD*  Jr. 

TriE  '"^  Hateful"  Grasshopper  in  New  Engi,ani>. — Though  Ihr 
ravages  by  grasshoppers  in  New  England  are  causeci  by  the  rrd- 
legged  locust  {Caloptenus  femnr-rubrum),  it  seems  that  for  several 
years  there  have  been  specimens  of  Caloptenus  aprettts  from  Matiit 
and  Massachusetts  in  the  Museum  of  the  Peabody  Academy  of 
Science*  They  have  been  hitherto  confounded  with  C^fismur^ru^ 
ruvi^  but  are  at  once  distinguishable  by  the  shorter  male  cerci  and 
the  notched  terminal  ventral  segment.  The  interesting  fact  ahoul 
these  eastern  C  sfpretua  is,  that  they  are  of  precisely  the  aaine  ai^ 
and  markings  of  0. /<?mwr-rw6j-wm,  being  much  smaller  and  witJk 
much  shorter  wings  than  the  western  race,  a  difference  I  bclieir 
due  almost  wholly  to  climatic  causes.  A  number  of  surmttcff  ro- 
garding  sexual  and  natural  selection  and  mimicry  might  1»e  In* 
dulged  in,  but  the  facts  that  might  suggest  them  can  be  explained 
by  a  reference  to  the  different  meteorological  conditions  by  wtiteh 
the  two  races  are  environed.  In  Dr.  Hayden's  furthcoming  **■  An* 
Dual  Report  on  the  Geology  of  Colorado,"  the  reader  will  find  a 
number  of  facts  bearing  on  the  variation  in  size  of  body,  and  focta 
of  wings  and  color  in  eastern  and  western  examples  of  the  saioe 
species  of  moths,  the  conclusions  from  which  are  borne  mil  by  a 
atudy  of  these  grasshoppers, — A,  S.  Packard,  Jr, 

Tor   Kinglets   in  New  Jersey,^ — If  your  con  '    iL,  Ur. 

Abbott,  had  only  been  aware  that  it  has  been  our  i  .igtioot 

our  **  History  of  North  American  Birds,"  to  state  nothing  aa  knomm 
which  is  only  surmised  there  would  have  been  no  occasion  for  waj 
^^ surprise"  on  his  part,  that  our  account  of  the  EeguU  bam 
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made  to  conform  to  this  rule.  It  is  nerer  safe  to  infer  from  the 
mere  presence  of  a  bird  in  any  particular  localit^^  in  the  breeding 
season  that  it  necessarily  breeds  there,  I  couUl  give  you  in- 
stances without  number  where  birds  are  found  in  summer  in  local- 
ities, where,  so  far  as  one  can  ever  be  sure  of  a  negative,  we  know 
they  do  not  breed.  We  have  seen  the  black-poll  warbler  in  eastern 
Massachusetts  as  late  as  the  10th  of  June.  Yet  who  supposes  it 
ever  breeds  here?  Dr,  Abbott's  account  escaped  my  notice,  but  I 
certainly  could  not  have  matlc  it  the  occasion  of  any  change  in 
roy  statement  that  the  Regulus  was  not  then  Arnot^n  to  breed  in  the 
United  States,  I  could  only  have  referred  to  the  interesting  fact 
of  its  occurrence,  as  stated,  as  suggestive  of  its  possibility. 
Nothing  short  of  its  actual  nest  and  eggs  would  have  justified  me 
in  speaking  of  its  breeding  as  a  certainty. — Thomas  M.  Brewer. 

ZooLOGT  IK  Belgium. — The  Belgium  Academy  has  lately  is- 
sued two  large  octavo  volumes,  as  memorials  of  its  hundredth  an- 
niversary. The  second  volume  is  of  great  interest  to  zoologists 
as  it  contains  a  review  of  the  progress  of  zoology  in  Belgium,  by 
the  veteran  naturalist  Prof.  P.J.  Beneden. 


GEOLOGY. 

Shall  size  op  the  Brain  in  TERTtAHY  Mammals. — At  the 
last  meeting  of  the  Connecticut  Academy  of  Arts  and  Sciences, 
June  ITtli,  Prof.  Marsh  made  a  communication  on  the  size  of  the 
brain  in  Tertiary  Mammals,  His  researches  on  this  subject  have 
been  mainly  confined  to  the  larger  extinct  mammals  which  be  had 
obtained  in  the  Rocky  Mountain  region,  and  the  results  are  of  pe- 
culiar interest.  The  Eocene  mammals  all  appear  to  have  had  small 
brains,  and  in  some  of  liiem  the  brain  cavity  was  hardly  more  ca- 
pacious than  in  the  higlicr  reptiles,  The  largest  Eocene  mammals 
are  the  Dinocemta,  which  were  but  little  inferior  to  the  elephant  in 
bulk.  In  Dhioreran  Marsh,  the  type  genus,  the  brain  cavity  is  not 
more  than  oue-etghth  the  average  size  of  that  in  existing  Rhinocer- 
oses, In  the  other  genera  of  titis  order,  Tinoceras  Marsh  and 
Utntatherimn  Leidy,  the  smallness  of  the  brain  was  quite  as  re- 
markable. The  gigantic  mammals  of  the  American  Miocene  are 
the  Brontotheridcc,  which  equalled  the  Dinocerata  in  size.  In 
Brontotheriuvx  Maisln  the  only  genus  of  the  family  in  which  the 
skull  is  known,  the  brain  cavity  is  vBry  much  larger  than  in  the 


504 


OEOLOGT, 


Eocene  Dinoceras^  being  about  ibe  size  of  the  brain  in  iho  In^j 
Rhinoceros.     In  the  Pliocene  strata  of  the  West,  n  -  ^  "T i 

todon  is  the  largest  mammal,  and  although  but  li  .  is 

abdoiute  size  to  Brontotberium^  it  bad  a  very  much  larger  brtlm 
bnt  not  equal  to  that  of  existing  Proboscidians.  The  Ta{»lroi4 
ungulates  of  the  Eocene  had  small  bruin  cavities,  much  *taiftlkt 
than  their  allies,  the  Miocene  Rhinomrotidm,  The  Pliocene  rep- 
resentatives of  the  latter  i^roup  had  well  developed  braiiM,  titit 
proportionally  smaller  than  living  species.  A  similar  progression 
in  brain  capacity  seems  to  be  well  marked  in  the  equine  inaminalit 
especially  from  tlie  Eocene  Orohippus^  through  Mlohiftpus  and  Am^ 
ckitherinvi  of  the  Miocene,  Plhhippus  and  Ilipparhn  of  Uio  Pll* 
ooeive,  to  the  recent  Equun,  In  other  groups  of  raammalst  liketfiae^ 
so  far  as  observed,  the  size  of  the  brain  shovrs  a  corresponding  In- 
crease in  the  successive  subdivisions  of  the  Tertiarj'.  These  facti 
have  a  very  important  bearing  on  the  evolution  of  mammals,  nnd 
open  an  interesting  field  for  further  investigation. 

Deep  Sea  SouNorNos.  —  The  '^  Tuscarora/'  Comm  *►- 

nap,duly  reached  Honolulu  from  San  Diego,  California,  I  en 

engaged  in  taking  deep-sea  soundings.  She  made  a  straight  pas- 
sage, not  deviating  twenty  uiiles  on  eiiher  side  of  a  direct  Une 
drawn  between  the  two  ports.  During  the  passoge  &ixly*l«ro 
soundings  were  made,  at  a  distance  of  forty  miles  apart.  Tbe 
deepest  sounding  ^ — the  forty-ninth  after  leaving  the  coast  —  irsi 
found  to  be  3,054  fathoms,  wbile  the  mean  depth  wua  ?,f^G2  fstli* 
cms.  At  a  distance  of  GOO  miles  from  the  American  coa^t  tlte 
depth  was  found  to  be  494  fathoms^  and  at  I.OoO  milc^.  780  falb* 
oms.  The  average  temperature  below  1,^00  fathoms  was  fonnd 
to  be  about  thirty-five  degrees  Fahrenheit.  From  llonolatn  to 
Japan  sixty  easts  were  taken  at  Intervals  of  abont  50  miles.  In 
the  first  95  miles  from  Honolulu,  the  depth  increased  at  nesHy  161 
ft.  to  a  mile,  reaching  2,418  fathoms  in  Int.  21*  N.,  long.  150^  M» 
W.  The  average  depth  of  all  the  casts  tiiken  during  tliis  voyage 
was  2,450  fathoms*  Between  the  mountains  (all  bnt  ooe  of  whkli 
are  entirely  snbmarine)  the  bed  of  the  ocean  was  vers  '  '  *1m 
greatest  depth  was  found  at  lat.  22^  44'  N.,  lonfr.   i  F... 

8,202  fathoms. 

Bottom  temperatures,  as  in  other  parts  of  tl»  .  r:ir-gr 

from  33^-2  F.  to  34**6  below  1,800  fathoms,  wh^  mj  addi- 
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Jlona!  depth.  Between  K200  and  1,800  fatlioms  the  tempcrattirt* 
rises  slowly  to  about  35''  at  the  former  depth.  From  1,200  fath- 
oms to  the  surface  the  thermometer  rose  steadily ;  surfaee  temper- 
attires  ranging  from  70^  to  70*  F* 

The  voyage  occupied  twenty-eight  days,  and  the  weather  was 
exception  ably  favorable.  There  are  only  sixty-five  inhabitants  on 
Peele  Island,  and  the  ^*  Tascarora'*  was  the  first  visit  of  a  naval 
vessel  for  more  than  seventeen  years;  Commodore  Perry  stopped 

Lthe  island  in  1853. 


AITTHROPOLOGY. 

TitOGLODTTES  IN  ALASKA. — In  1872,  Mr,  William  H.  Dall  made 
some  interesting  discoveries  of  preliistoric  remains  in  a  cave  on 
Amuknak  Island,  situated  in  Captain*s  Bay,  Oonalaska,  which  he 
supj^osed  exhausted  the  subject.  In  1873,  however,  he  found  that 
he  had  left  undisturbed  a  still  lower  stratum,  and  finally  cleaned 
out  the  entire  cave  down  to  the  bed  rock*  He  ascertained  that 
the  whole  interior  of  the  cave  had  been  painted  over  with  a  red 
pigment  or  chalky  ore  of  iron,  above  which  was  a  bed  of  organic 
mould  about  two  feet  in  its  greatest  d<»pth,  in  which  were  found 
three  skeletons,  surrounded  by  a  rough  sort  of  sarcophagus  built 
of  the  jaw9  and  ribs  of  whales,  and  around  them  were  a  large 
number  of  implements,  especially  of  stone  knives.  This  was 
coveTed  in  turn  by  a  layer  six  inches  or  less  in  thickness  of  refuse 
material,  the  remains  of  repasts  on  marine  animals,  shell-fish,  fish, 
and  echini »  Scattered  inegularly  over  this  were  broken  and  worn 
implements  of  quite  a  d  life  rent  character  from  those  found  with 
the  dead  rand  the  whole  indicated  that  this  was  only  a  resting- 
place  of  parties  who  used  it  temporarily  while  waiting  an  oppor- 
tunity to  cross  the  surf  to  the  adjacent  island.  It  was  down  to 
this  lower  stratum  that  the  labors  of  the  previona  season  had  ex- 
tended but  without  disturbing  it, 

A  stratuni  of  this  latter  portion  was  covered  by  a  bed  of  shin* 
gle,  evidently  Introduced  by  water,  and  supposed  to  bo  the  actual 
bottom  of  the  deposit,  Mr*  Dall  is  of  the  opinion  that  the  skele- 
tons found  here  are  the  oldest  yet  discovered  in  the  Aleutian  re- 
gion, although  not  approaching  in  antiquity  those  discovered  on 
Table  Mountain,  or  the  Neanderthal.  He  thinks  the  cave  waa 
first  used  as  a  burial-place,  the  mould  over  three  skeletons  having 
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iiccuraulated  by  the  decay  of  animal  matter  und  of  nibhlah ;  tod 
that  the  debris  from  the  repasts  of  occasional  visitors  bad  be«fi 
gathering  for  a  great  many  yeard.  An  unusually  high  Ude  or 
storm  probably  brought  in  the  shingle  from  the  adjacenl  Sf4l<-b€a€b« 
and  after  this  the  cave  was  again  used  as  a  deposit  for  Ihe  d€«i« 
Nothing  was  discovered  indicating  in  any  way  that  the  pliice  tmi 
been  used  or  visited  by  the  w*hitc  races. 

The  total  number  of  crania  obtained  by  Mr.  Dal  I  atnoanted  to 
thirty-six,  besides  many  hundred  iroplcmcnta  of  bone,  lTory»  and 
Btone,  and  many  carvings  of  wood  and  other  objects,  pre^onting 
evidence  of  the  existence  of  large  and  flourishing  commi]ii$Ui» 
numbering  thousands  of  inhabitants  where  now  none  or  only  rem- 
nants of  population  exist. 

Underneath  the  old  villages  were  found  still  more  andtnl 
kitchen  heaps  of  echini,  fish  bones,  and  edible  BhelKftsh  many  f^ 
In  thickness,  the  age  and  time  taken  in  forming  them  hanjly  to  b« 
approximated  or  counted  even  in  centuries.  Only  in  the  iippor 
strata  were  seen  the  indications  of  progress  in  hunting  and  fhbifl^, 
afterward  so  notable  that  even  the  sperm  whtile  succumbed  to  Ibt 
attacks  of  these  liardy  canoe-men.  Their  progenitors  were  coo* 
tent  to  pick  echini  from  the  shore  and  mussels  from  the  rockn.  And 
hardly  aqy  implements  could  be  found  in  the  refuse  of  *^"^'^''  ^^' 
pasts — the  accumulation  of  centuries* 

After  them  large  villages  of  solidly  constructed  hou(*tf»  r<^«i ; 
and  probabl}'  at  the  height  of  their  progress  and  numerical  in- 
crease the  almost  equally  barbarous  Russian  of  Siberia  fell  upon 
them,  and  nearly  swept  them  from  the  face  of  the  earth. — Uurptrd 
Weekly. 


EGypTiAK  ARCHiEOLOGT. — At  the  meeting  of  the  Anthropol 
ical  Instiintc,  June  9,  Prof.  Busk,  F.  R.  S.»  president,  in  tbecbi 
Sir  John  Lubbock,  Bart.,  read  a  paper  on  the  discovery  of  stone 
implements  in  Egypt.  The  author  began  with  a  sketch  cif  the 
writings  and  opinions  of  M.  Arcelin  and  Dr.  Hamy,  who  main- 
tained that  the  flint  implements  found  along  the  valley  of  tbc 
Nile*  including  a  hatchet  of  the  St,  Acheul  type  at  Deir*el*BaUA]i» 
indicated  the  existence  formerly  of  a  true  stone  age  there  ai  In 
Western   Europe.     MM,  Mortillet  and   Broca  con-  a 

view.     On  the  other  hand  Dr.  Pruncr-Bey,  &od       ^  t. 

Lepsius,  had  expressed  the  opinion  that  most  of  the  objeeta  de^ 
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scribed,  such  as  the  flint  flakes,  wrcre  naturally  producod,  M. 
Chabas  also  took  the  sarae  view  a3  Dr,  Lepsius,  and  denied  the 
existence  of  any  evidence  of  a  stone  age  in  Egypt  or  elsewhere. 
On  the  occasion  of  a  late  visit  to  Egypt  with  the  object  of  getting 
concUiMive  personal  evidence  on  the  que&tion,  the  author  found 
worked  flints  at  various  spots  along  the  Nile  Valley,  especially  U3 
the  valley  of  the  tombs  of  the  kings  of  Thebes,  and  at  Abydos, 
and  after  carefully  weigliing  the  facts  and  arguments  brought  for* 
ward  by  MM.  Lepsius  and  Chabas,  be  was  disposed  to  agree  with 
MM.  Arcelin  and  Hainy  in  considering  that  these  flint  implements 
reallj*  belonged  to  tl»e  stone  age,  and  were  ante-Pharaonic.  Sir 
John  exhibited  a  full  series  of  the  Egj^ptian  flint  implements 
found  by  himself  during  bis  visit,  and  the  paper  concluded  with  a 
minute  description  of  each  specimen.  Prof.  Owen^  F.  R,  S,,  then 
reiul  a  paper  on  the  ethnology  of  Eg}*pt.  Since  the  observations 
recorded  in  18G1,  by  Dr.  Pruner-Bey,  on  the  race-characters  of 
the  ancient  Egyptians,  mainly  based  on  the  characters  of  skulls, 
evidences,  in  the  author's  opinion,  of  a  more  instructive  kind  have 
been  discoveretl,  cliiefly  by  M.  Mariette-Bey.  They  consist  of 
portrait-sculptures,  chiefly  statues,  found  in  tombs  accompanied 
by  hieroglyphic  inscriptions  revealing  the  name,  condition,  and 
date  of  decease.  A  study  of  those  works  led  to  the  conclusion 
that  three  distinct  types  were  indicated.  (I)  The  primal  Egypt- 
ian, bearing  no  trace  of  negro  or  Arab,  but  more  nearly  matched 
by  a  high  European  facies  of  the  present  day.  (2)  The  type  of 
the  conquering  race  of  Shepherd  Kings,  or  Syro-Arabian,  exempli- 
fied in  the  Assyrian  sculptures.  (3)  The  Nubian  Egyptian,  typ- 
ified in  the  bas-relief  figure  of  Cleopatra  in  the  Temple  of  Denderah. 
Ill  conclusion,  the  professor  drew  a  graphic  picture  of  the  high 
ate  of  civilization  attained  b}^  the  Primal  Egyptian  race,  whose 
Kquisite  works,  done  six  thousand  years  ago,  are  now  rendered 
accessible  to  man.  The  paper  was  amply  illustrated  by  a  series 
of  photographs,  maps  and  diagrams, —  Nalnre* 


MICKOSCOFY. 

IiffpROTGMENTS  IN  Insect  Moontino. — Tbe  lesson  of  the  fly  in 
fiber  was  one  wliich  took  us  a  long  time  to  learn,  or  rather  which 
'^e  never  learned  well  until,  now,  its  whole  secret  comes  to  U8 
from  India.     Mr*  Staniforth  Green,  of  Ceylon,  has  sent  a  collec- 
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tian  of  mounted  insects  to  London,  which  liavr  ik*- i  .uti  to 

the  Qucckctt  dub  by  Mr.  Curties,  They  sue  Hi  •  ;  -d  by 
Messrs.  Ciirtiea,  Ingpcn,  Loy,  Mclntire  and  others  aa  well  pre* 
served  and  satisfactory  objects,  free  from  clondlnefiSf  air  bubbles, 
or  deterioration  of  tissue  as  wcU  as  from  distortion  of  form.  Nol 
being  flattened  or  eviscerated^  they  show  to  great  advantage  in  the 
binocular  microscope.  A  few  had  been  soaltcd  in  potasli  nololioD* 
but  these  were  the  least  satisfactory  Tueinbers  of  tho  collection. 
The  largest  and  best  part  of  the  objects  Imd  been  immersed  in  tlm 
medium  without  maceration  or  other  preparation.  The  Atnalli? 
insects  were  simply  killed  by  immersion  in  ether  and  immedlnlelj 
transferred  to  the  soft  balsam  ;  the  larger  insects  were  similnrljr 
Itilled  in  ether,  then  dried  a  few  days  under  slight  pressors  be* 
tween  the  leaves  of  a  book,  and  afterward  soaked  in  torpentbie 
and  transferred  from  that  to  balsam.  The  balsam  containing  the 
insects  was  kept  in  the  tropical  sun  for  some  time,  until  ail  moist* 
lire  was  dissipated  and  the  balsam  had  pervaded  the  wbato  of  Uie 
tissues.     The  muscles  and  other  internal  and  external  or  i^it 

having  been  disorganized  by  potash  or  in  any  other  way.  11 

preserved  and  eapal)le  of  inspection  ;  and  in  many  cases  polarized 
well.  Small  delicnte  insects  which  are  difTicult  of  preservation  or 
even  of  study  in  any  other  way,  are  most  successful  in  tlit^ ;  ai^ 
for  instance,  aphides,  small  and  frail  diptera,  hymenoptcra,  nainitte 
spiders,  eggs,  larva,  pupa,  etc.  This  mctho<l  is  of  value  not  ontj 
to  the  microscopist,  but  also  to  the  cntomologrHt,  placing  nure  or 
frail  specimens  out  of  reach  of  dust,  mould,  ants,  and  olher 
dangers  which  threaten  dried  speeimcns* 

We  have  tried  this  method  largely*  both  with  thin  balsam,  and 
with  hard  balsam  dissolved  in  chloroform  and  in  benzol,  and  bare 
succeeded  with  all.  Probably  experience  will  show  tliat  each  Is 
best  adapted  to  certain  objects.  A  water- bath  is  a  good  subsii title 
for  the  tropical  sun.  When  the  balsam  is  sulllcicntly  h.inl  the  ob- 
jects should  be  mounted  in  it  in  glass  cells.  Doubtless  the  sand- 
blast cells  will  prove  to  be  adapted  to  this  purpose. 


Meascrino  Anoctuar  ArERTmtE.  —  Mr*  Wenharo,  in  oM^??  lo 

gain  accuracy  in  measunng  the  angular  aperture  of  dry  •  h, 

would  like  to  cut  off  all  stray  liglit  that  might  enter  the  .-.. 
out  being  capable  of  forming  an  imnge*  by  placing  over  tbt; 
live  a  conical  nozxle  having  a  small  aperture  in  its  apex*    Xkia 
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aperture  would  correspond  to  the  locus  of  the  lens,  and  the  nozzle 
would  just  inclij<le  the  cone  ol'  rays  capable  of  forming  an  image 
and  would  exclude  all  false  rays  of  any  cousUlerable  angle.  This 
method  would  be  inconvenient,  however,  and  as  the  angle  is  nicas- 
a  red  by  a  horizontal  movement  a  vertical  slit  will  bo  a  satisfactory 

abslitute.     For  high  powers  the  slit  must  have  thin  edges ;  and 

^t  inU5st  be  capable  of  adjustment  to  the  width  of  focus  of  the  lens. 

His  arrangement  is  easily  made  and  used*     A  plate  three  inches 

long  and  one  inch  wide  has  a  central  aperture  nearly  one-half  inch 

ide,  the  edges  of  this  opening  being  bevelled  away  below  so  as  to 

imit  It  large  angle  of  light.  Upon  this  plate  lies  a  glass  slip 
about  2  in.X  j^  IQm  pressed  against  nt  one  end  by  a  spring,  and  at 
the  other  end  by  a  screw,  so  tluit  it  can  be  easily  slid  backwards 
and  forwards  under  the  two  staples  (one  inch  apart)  which  hold  it 
upon  the  surface  of  the  plate.  The  slip  is  formed  by  the  edges  of 
two  slips  of  platinum  foil  {'001  thick)  one  of  which  is  cemented 
with  Caua<la  balsam  npon  the  glass  slip,  while  the  other  is  fastened 
uniler  one  of  the  8tf»[)les  so  as  to  lie  on  thegla^ss  slip  but  not  move 
with  it.  These  platinum  slips  never  overlap  ;  but  their  edges  may 
be  brought  in  contact,  or  may  be  separated  as  widely  as  desired  by 
means  of  the  set-screw  pressing  against  one  end  of  the  glass  slip 
which  carries  one  of  them.  In  measuring  angles  the  usual  method 
of  rotating  tho   Instrument   horizon  tally  is  employed ;  only  this 

pparatus  lies  upon  the  stage  with  its  slit  in  focus  of  the  objcc- 
(Ive  and  adjusted  in  width  so  as  barely  to  include  the  whole 
breadth  of  the  focus.  If  the  stage  of  the  microscope  is  too  thick 
to  admit  full  angle  of  light,  the  apparatus  may  be  arranged  below 
the  stage  and  the  objective  focussed  down  to  it. 

Gataloguino  MiCKOscoPtc  Specimens. — At  the  Medical  Micro- 
scopical Society,  a  paper  by  Mr.  Groves  was  read  on  the  subject 
of  cataloguing  and  arranging  microscopic  specimens.  Tliough 
classiftcation  was  deemed  necessary  in  large  cabinets,  yet  it  was 
considered  entirely  undesirable  In  small  ones,  and  In  both  cases 
the  catalogue  and  not  the  arrangement  was  relied  upon  for  tlndiutr 
objects.  The  method  of  cataloguing  recommended  consists  of  an 
ordinary  alphabeted  note  book  in  which,  under  the  proper  alpha- 
betical heading,  cve^ry  portion  of  each  specimen  is  independently 
entered  and  the  si i tic  referred  to  by  numbers  or  otherwise.  Thus 
one  excellent  slide  which  shows  well  a  number  of  points  of  Btnaci- 
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are  will  be  entered  under  several  headings  and  be  ii»ed  Co  Qloa** 
Irate  all  these  points^  while  under  the  usual  methods  of  claaaiiyiBg 
slides  in  series,  a  n\imbcr  of  duplicate  slides  would  be  riM^utred  lo 
fill  up  the  dirterent  tiei'ies.  All  diiUcultv  in  riinlliig  speeiiiu*ri4  U 
also  positively  obviated. 

The  president,  Mr.  Jnbez  Hogg,  exprtsisied  the  belief  tiial  tin* 
proposed  plan  would  supersede  all  others  now  jti  u»e. 

Sand-blast  Cells.  —  Mr.  flenry  F.  Hailes  contributed  %^  the 
Queckett  Club  an  account  of  a  new  and  probably  valuable  a|»pll- 
eation  of  the  sand-blast  process.  It  had  occurred  to  him  tlial  tlilt 
process  might  be  employed  to  sink  cells  in  gla«9  slips  fur  micrCK 
scoptcal  mounting  ;  and  he  applied  to  the  inventor.  Gen.  TilgbnuuH 
who  had  a  supply  sunk  in  au  apparently  satisfactory  manner*  Mr, 
C.  Baker,  the  optician  of  High  Holborn,  has  undertaken  lo  sup- 
ply these  new  cells  to  the  trade.  They  can  be  sunk  of  any  dt>- 
sired  size  and  shape,  and  possess  the  positive  advantage  afluiring 
no  joint  at  the  bottom  of  the  celL  Of  course  the  floor  ami  iicks 
of  the  cell  are  rough  or  'Aground  "  surfaces,  but  this  is  not  ft  seri- 
ous disadvantage.  For  opaque  objects  the  ground  surface  forms 
an  agreeable  background  \  for  objects  in  balsam,  the  r^fraGllve 
index  of  the  medium  corresponds  so  nearly  with  that  of  glas?*  thai 
the  granulations  of  the  glass  surface  are  optically  obliterated  vul 
disappear  entirely ;  for  media  of  less  refractive  power  than  hal» 
sam,  it  is  necessary  to  varnish  Hrst  the  ground  surface  with  b«)smni 
and  allow  it  to  dry  before  introducing  the  fluid.  The  new  cdl» 
seem  particularly  available  for  foramintfera,  insccta  momtM 
without  flattening,  and  other  clumsy  specimens,  whether  in  air  or 
balsam  or  glycerine, 

Anotbee  Microscopical   CEMEirr.  —  Mr,  T-  Chartci-a  Wbiie 

recommended  to  the  Queckett  Club  four  or  Ave  parts  of  ootnioiio 
yellow  beeswax  melted  with  one  part  of  Canada  balsam  for  Ihti 
purpose.  Like  the  electrical  cement,  and  the  paraflinc,  which  hafc 
already  come  into  general  use  for  the  same  purpose,  it  ts  applied 
melted,  on  a  hot  wire,  after  the  manner  of  soldering ;  sets  as  sooa 
as  cool  I  and  hence  cannot  run  in  under  the  cover  however  Ihio  tJie 
cell  may  be,  and  can  be  instantly  loosened  by  warming  If  the  cell 
is  to  be  repaired  or  the  object  dismounted  for  aiiy  purpose.  It  Is 
especially  applicable  to  dry  mounting,  to  temporarily  Hxlng  ob- 
jects for  early  use,  and  to  fasten  apparatus  where  contrivaiiciMi,  as 
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growing  cells,  etc.,  are  extemporised  for  immediate  use  and  with- 
QUt  care  as  to  their  darability. 

New   ApPLiCAnoK    op  Stainiko  to  Pathology. —  Dr»  H.  C» 

Major  claims  that  healtliy  and  morbid  tissues  are  affected  by  log- 
wood stainiug-fliiid  —  with  such  dittbrcnt  degrees  of  facility  as  to 
afford  a  really  valuable  means  of  discrimination.  Thus  staining 
becomes  a  means  of  diagnosis  as  well  as  of  defining  the  structure 
of  cells,  etc.  He  instances  sections  of  brain  in  cases  of  acute 
mania  and  of  senile  atropljy,  in  the  former  the  gray  cortical  layer 
and  in  the  latter  the  internal  white  substance  being  most  deeply 
stained  and  best  defined. 

NOTES* 

The  governor  of  Minnesota  calls  on  the  general  government 
for  aiiL  as  owing  to  the  ravages  of  the  grasshoppers  for  two  years 
past  ^*  many  thousands  are  now  (July  8)  sulTcring  for  food."  An 
^Uitter  and  wide-spread  destitution  exists  in  the  southwestern 
counties  of  this  state  among  the  new  settlers,  whose  crops  have 
been  destroyed  for  two  years."  fie  asks  for  contributions  of 
money  and  provisions  to  relieve  the  immediate  necessities  of 
the  sufferers.  Why  should  not  the  grasshopper  be  eaten  in  turn? 
The  grasshopper  or  locust  of  the  east  is  universally  eaten  m  [lor- 
tions  of  Africa  and  western  Asia,  and  pronounced  a  nutritious  and 

^ palatable  article  of  diet  by  Arab  chiefs  as  well  as  Hottentot  sav- 
ages. They  are  eaten  roasted  whole,  minus  the  legs,  or  roasted  and 
powdered.  We  wonld  recommend  that  experiments  be  made  as  to 
tbe  best  mode  of  preparing  the  locust  for  food.  They  should  be 
Ihoroughly  cooked  to  guard  against  parasitic  worms.  Not  willing 
to  urge  the  use  of  grasshoppers  as  food  for  others  without  first 
eating  them  ourselves,  we  may  say  that  we  have  found  the  gross- 
hopper,  first  killed  by  boiling  water,  and  then  fried  in  butter,  at 
least  as  palatable  as  many  articles  of  food  eaten  by  civilized  people ; 
and  to  people  actually  famishing,  as  is  said  to  be  the  case  in  Min- 
nesota^ it  will  be  worth  their  while  to  avail  themselves  of  a  food 
stuff  which  millions  perhaps  of  people  of  other  lands  regard  as 
wholesome, 

Thk  Proceedings  of  the  22d,  or  Portland  meeting  of  the  Amer- 
ican Association  make  a  much  more  bulky  volume  than  any  of  its 
[iredecessors.     It  is  noticeable  that  while  the  papers  in  the  section 
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of  Mathematics,  Physics  am\  Cljenilstry,  ocrnpy  pcrh         n 
space  than  usuul,  tliosc  in  Natural  History  fill  4U0  i  .  i 

papers  are  perhaps  up  to  the  average^  but  wo  notice  two  or  tUrce 
that  might  have  Ikcen  weedc<l  out  by  the  publishing  comiiiiUM, 
The  vohiuie  appears  with  a  cornmenilai^lc  degree  of  promptiMiiiu 

Mr,  G*  R.  Crotch  of  England,  known  for  his  stuclicn  on  tlie 

Coleoptcra,  died  the  last  of  June  at  rhiladelphin,  of  eon»tiiiipiioB, 
He  was  the  author  of  several  valuable  papers  on  Colcopiem  i 
an  indefatigable  collector.     He  lately  ft{>etit  a  year  in  California^ 
and  Vancouver  Island  and  adjacent  regions,  nmking  e\  val* 

lections,  mostly  contained  in  the  Museum  of  Comparatr 
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SiNCs  my  return  from  Mexico,  I  have  discovered  several  traits 

In  the  character  of  the  Mttrmica  ^nokfuciena  that  I  had  not  noticed 
before.  In  fact,  the  circumstances  that  have  developed  the  facts 
I  am  about  to  notice  bad  not  transpired. 

In  1848,  the  year  I  came  to  Long  Point,  there  was  but  one 
agricultural  aut  city  within  a  mile  of  the  place.  This  neat  was 
fiituated  in  a  nearly  baiTen  little  spot  on  top  of  an  elevation, 
underlaid  with  stratified  sandstone.  Here  there  was  but  little 
grass  and  weeds  U}  interfere  with  their  seed  collecting  labors. 
The  ant  rice  which  they  so  carefully'  cultivate  was  flourishing  in  a 
regular  circle  ne^ir  the  outer  border,  but  inside  of  the  pavement* 
There  were  little  patches  of  the  same  grass  scattered  about  on  the 
little  glade  which  hail  doubtless  been  planted  there  by  some  exper- 
ienced ant,  for  it  had  been  neatly  cleared  of  all  other  vegetable*, 
in  fact  cultivated  by  them. 

The  entire  surrounding  country  consists  of  very  rich  hlack 
prairie  soil,  and  was  bearing  a  very  heavy  coat  of  cowfodder 
In  this  dense  coat  of  grass  tbe  mound  builder  could  not 
travel :  but  was  content  to  confine  himself  to  a  single  city  in  the 
open  district,  viutil  a  road  that  passed  near  the  pavement  had  been 
tramped  out  through  tlie  deep  grass.    This  occurred  about  two 

«ComniunJcn(ed  to  tbe  SmiUiaool»a  inBiiiutloo^  and  pubUftltud  by  the  permi»sioii  of 
Dfeflscn-  Henry. 
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years  ftftcr  my  first  acqaatntanee  wUli  tlio  above  namefj  city, 
was  interesting  to  observe  Low  soon  tbey  ttvaiUMJ  thtunsch-ef  i 
the  use  of  the  clean  haixl-trodden  road,  Thoy  were  seen  rniiiilqg 
along  in  trains  half  a  mile  from  their  cityi  and  it  was  not  long 
before  new  cities  were  seen  along  the  side  of  the  roach  Tlie  ibit 
one  made  its  appearance  about  eighty  yanls  horn  the  old  city  wmI 
just  far  enough  from  the  road  to  be  out  of  the  way  af  tht 
teams. 

These  new  cities,  which,  in  the  course  of  three  yeiir«,  iii«da  I 
appearance  at  int42rvais  of  about  eighty  yards  alouff  the  side  of 
road  for  more  than  a  mile*  were  never  seen  before ;  Ihey  were  i  1 
year  and  a  half  old.  One  of  their  peculiarities  is,  that  witli  bltj 
of  stick,  little  balls  of  soil  and  the  liice,  they  conceal  the  eiitrmoc« 
of  a  new  city  until  they  consider  themselves  suiTicienLly  i»lroiig  to 
make  their  appearance  and  sustain  themselves  among  the  netti  of 
other  ants.  They  are  then  seen  clearing  out  and  paving  a  coiitid^ 
erable  circular  space  around  the  entrance  to  their  city.  8<nm  i 
settlements  have  a  pavement  fifteen  feet  iji  diameter  and  a 
in  the  centre  a  foot  high. 

And  DOW  the  increasing  cattle  made  the  grass  thinner,  and 
ants  swarming  out  spread  their  cities  in  all  dirccttoiia  al 
intervals  (thirty  yards  is  about  the  average)  until  the  pnLiiiea 
full  of  them. 

They  do  not,  like  the  bees,  throw  off  colonies,  to  go  out 
build  up  a  new  kingdom.     It  is  a  very  dilfereut  process.     On  ag 
certain  day  in  summer  all  the  males  and  fenmlea^ — thi*y  all 
assemble^  as  if  by  appointment,  from  all  the  surroundiug  nOflto^i 
some  suitable  place ;   generally  in  the  smooth  road,  whef<e  tbef  ' 
seize  each  other,  three  or  four  mates  to  one  female  and  wallowing 
on  the  ground  eagerly,  give  the  idea  of  a  battle ;  which  the  car»«j 
less  observer  is  sure  to  report  as  such.     It  is,  however,  ih)  hat(itt| 
but  a  rampant  amative  furor,  which  continues  three  or  four  bonri, ' 
when  the  female  becoming  satisfied  with  her  numerous,  Qa^r  loiraii, 
makes  shift  to  tear  herself  loose  from  them  and  make  her  escape* 
At  first  she  climbs  up  some  little  weed  or  spear  of  grass,  and  seems 
to  rest  for  a  few  minutes,  when  she  spreads  her  glaissy  wiogt  for- 
the  last  time,  and  files  with  the  wind  until  she  is  tired,  or  till{ 
some  counter  current  casts  her  to  the  ground.     Sho  seems  now  ia^ 
great  haste,  and  running  around,  she  sooD  selects  a  place,  mhttik 
she  energetically  goes  to  work  digging  a  email  hole,  whlcb,  wben 


THE   AGIITCTJ1.TCRAL   AST. 


SIS 


I 


I 

p 


she  tias  deepened  sufficiently  for  her  wings  to  prevent  her  free  in* 
grcss,  she  deliberately^  withdraws  and  with  her  sharp  mandibles 
clip3  them  off.  She  now  continues  her  labors  until  the  hole  is  six 
or  seven  inches  deep,  and  excavating  a  small  cell  at  the  bottom, 
she  closes  the  passage  above,  and  remains  sleeping  in  her  little  cell 
nine  or  ten  days.  If  she  survives  that  long,  she  comes  out^  pro- 
cures some  food  and  goes  to  work,  deposits  twenty  or  thirty  eggs, 
raises  them  to  maturity;  —  they  are  all  workers — and  after  this 
the  queen  or  mother  h.nt  is  seen  outside  no  more.  She  conceals 
the  entrance  to  her  kingdom,  keeps  her  workers  busy,  increases 
their  number  rapidly,  and  in  the  course  of  eighteen  months,  find- 
ing her  armies  sufficiently  strong,  she  throws  off  all  disguise  and 
clearing  a  considerable  space  around  the  gate  of  the  city  com- 
mences to  pave  it  and  to  biiikl  Up  a  monument  or  pyramid.  This 
last  is  a  public  work  as  well  aa.the  pavement,  and  it  is  carried  on 
slowly  by  the  police,  who  are  always  found  on  and  around  the  en- 
virons of  the  city* 

Thus  have  I  partially  described  the  origin  and  progress  of  a 
single  successful  mother  ant  of  the  mound  building  species. 
Were  all  that  fly  a  way  from  those  astonishing  connubial  assem- 
blies equally  successful,  it  would  require  but  very  few  years  for 
them  to  ovcrpeople  the  whole  earth.  But  nature,  as  she  has  done 
in  all  other  races  of  animal  life,  has  made  pro%'isions  for  the 
destruction  of  the  supertluous  queens.  Great  numbers  of  them 
never  return  from  the  little  cell  they  have  prepared  for  themselves 
at  the  bottom  of  their  new  home.  They  die  either  fVom  having 
packed  the  dirt  in  the  hole  above  them,  or  from  being  found  by  the 
bunters  or  soldiers  of  the  surrounding  kingdoms,  whose  custom  it 
18,  whenever  they  discover  one  of  these  new  beginnings  for  a  city, 
invai*iably  to  dig  out  and  assassinate  the  occupant.  3Iany  birds 
are  fond  of  the  females  of  this  species  6f  ant,  devouring  all  they 
can  find.  There  are  many  other  causes  for  the  failure  of  these  fat 
qneens  which,  according  to  ray  observations  on  the  subject,  result 
in  the  conclusion,  that  not  exceeding  one  in  a  thousand  of  those 
b^inning  a  nest  survives  and  builds  up  a  colony. 

I  have  witnessed  several  of  their  grand  connubial  fcstivai^. 
One  I  saw  in  1858,  that  occupied  a  plat  of  ground  107  yards  In 
length  and  ten  yards  wide.  The  ground  was  thickly  strewn  with 
them*  When  I  first  discovered  them  they  were  coming  fi*om 
every  direction,  and  lighting  down  on  the  above  described  plat  by 
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tens  of  tbousamls.     It  was  a  great  day  with  the  ant^  ;  An<i 

tbe  place  was  so  corapletely  earpeteU  with  thetu  that  it  ^  :i^  i!:jiroi>-_ 

Bible  to  walk  among  them  and  not  cru»h  them. 

In  the  course  of  three  hours  the  males  began  to  hIuju 
fill  effects  of  their  clissohitc  course.     They  began  nipi  iif. 

The  females  would  wring  themselves  hjose  from  the  matitJi  Ami  0j 
off^  leaving  them  eschausted  and  strugglint^  in  death.  They  hfld 
fulULled  their  mission,  and  the  ground  long  before  nighl  va« 
covered  with  their  dead  bodies. 

I  visited  the  place  the  next  morning ;  Uie  wind  had  driveii  Uiem 
into  the  little  gullies  in  the  road,  and  there  coittd  not  h«re  beeii 
less  than  a  bushel  of  them.  Not  a  female  dead  or  alive  to  be  iecii 
anywhere  amongst  them.  But  not  far  oil',  and  in  the  directioo  the. 
wind  was  blowing  at  the  time  they  made  their  esca[)e  (torn  ibete 
prostrate  and  dying  lovers^  could  be  seen  countlcba  numUefi  of 
little  black  piles  of  earth  which  had  been  thrown  ont  of  their  UtAm 
during  the  night.  There  were  ftfteen  to  twenty  of  these  new  lm> 
rows  to  every  scjuare  rod,  and  they  were  seen  in  that  'la 

for  more  than  a  mile«    80  it  is  plain,  if  there  were  no  cou  ig 

influences,  to  see  that  they  would  soon  occupy  every  available 
space*  Few  of  them^  however,  proved  suceessrnl,  for  Uie  wh4i4e 
prairie  had  already  been  fully  stockeil  with  them.  Pa\i!iiMfiiUi 
were  to  be  seen  every  thirty  or  forty  yards,  but  too  new  to  pos- 
sess any  mounds.  Tlieir  pavements  were  flat  when  in  1868  1  weiil 
away;  and  now  I  have  got  back  in  1873  I  find  they  have  made 
great  improvements ;  all  have  raised  mounds,  some  of  them  quite 
large.  The  progress  they  have  made  on  their  mounds  and  fiat** 
ments  is  very  conspicuous. 

This  species  of  ant  subsists  almost  entirely  on  small  eeodti 
great  quantities  of  which  they  store  away  in  their  gi-anary-oella  te 
supply  food  for  winter*  Durijig  rainy  seasons  in  the  aulumtial 
months  it  happens  right  oft^^n   that  the  ground    ^  ::  eati»« 

rated,  the  water  penetrates  their  granaries,  and  swci  -^  -  cproole 
tlieir  seeds.  In  this  emergency  they  bring  out  the  damaged  grrsiii 
the  first  fair  day,  and  exposing  it  to  the  sun  nntil  near  •  -y 

take  in  all  that  is  not  actually  sprouted.    I  saw  them  in  <  ii* 

trey^s  farm  one  day  have  out  on  a  flat  rock  as  much  as  a  gdlan  of 
wheat  sunning.     1  wanted  to  see  how  they  would  mini  i*i 

so  much  back  again,  and  returned  again  that  evening  Ju  le 

to  see  theb  hosta  come  out  and  carry  it  in  in  five  mluutei* 
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There  are  many  other  interesting  achievements  performed  by 
this  sagacious  race  of  insects.  I  have  recently  discovered  a  great 
difference  in  their  mental  operations  and  capacities.  Individuals 
there  are  which  possess  great  intellectual  superiority  to  the  com- 
mon laboring  classes,  which  is  manifested  in  the  fact  that  they 
assume  the  leadership  in  all  their  important  public  works  and 
army  movements.  Some  are  much  more  sagacious  and  cautious 
in  avoiding  traps  and  dangerous  contrivances  set  for  them  by  the 
scarcely  superior  human  genus. 

One  of  our  Germans  invented  a  very  destructive  ant  trap.  It 
is  set  over  the  entrance  to  their  city,  and  is  so  contrived,  that 
going  or  coming  it  is  sure  to  entrap  them ;  but  not  all  of  them. 
Occasionally  a  well  formed  fellow  is  observed  to  arrive  at  the  top 
of  the  precipice,  where  he  stops  and  gravely  and  cautiously  sur- 
veys the  awful  abyss  below,  filled  with  frantic  and  terribly  dis- 
tressed thousands — who  have  incautiously  precipitated  themselves 
into  inevitable  ruin  —  and  after  viewing  the  dreadful  and  disas- 
trous condition  of  his  fellow  laborers,  he  seems  to  understand  the 
true  nature  of  the  misfortune,  and  turning  from  the  irremediable 
calamity,  hastens  down  the  inclined  place  into  the  grass  weeds, 
beyond  the  reach  of  further  observation. 

Quite  a  number  of  them  are  seen  to  examine  and  hastily  fly 
from  the  entrance  of  this  destructive  trap. 


AZALEA  VISCOSA,  A  FLY-CATCHER. 

BY   W.   W.    BAILEY. 

The  many  curious  observations  published  of  late  in  regard  to 
vegetable  fly-catchers  have  opened  my  eyes  to  such  phenomena 
as  are  presented  in  ray  forest  walks.  As  is  well  known  to  all 
botanists,  our  sweet  swamp  azalea  (Azalea  viscosa)  has  its 
corolla  covered  on  the  outside  with  innumerable  clammy  and 
glandular  hairs.  Each  hair  is  a  prolongation  of  the  cuticle  and 
is  surmounted  by  a  purple  and  globular  gland.  In  the  bud,  these 
hairs  appear  to  cover  the  whole  surface  of  the  flower,  but  when 
the  corolla  expands,  they  are  seen  to  occupy  the  midrib  of  the 
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pctaU  as  well  iA  Uie  tube  of  the  corolla,     Ttiese     '      '   '  .r  ba 
are  eJHcacious  fly-catchers,  but  wLat  the  object  in  n  •  c 

insect  prey,  I  will  not  pretend  to  state. 

I  liave  been  amusing  myself,  if  any  sucb  apparently 
occupation  can  be  considered  entertaining,  in  watebing  the 
ture  of  flies  by  the  azaleag.  When  I  first  brougbt  the  (hmtn 
home,  many  small  insecta,  as  winged  ants,  were  entrapped  amiilst 
the  hairs.  These  have  remained  alive  several  days,  atiU  v»inly 
struggling  for  freedom.  As  the  houseflies  are  abundant  in  my 
room,  it  occurred  to  me  that  I  might  extirpate  the  pe»t«t  luid  at 
the  same  time  learn  something  of  the  process  of  Insect-ciitchiDg* 
I  have  not  noticed  that  the  powerAil  IVagrance  of  the  blo«ftOiii8 
attracts  the  buusetly,  although  I  have  no  doubt  that  it  doea  tha 
smaller  insects.  It  seemed  to  be  accidental  when  the  houaefliea 
were  captured,  I  exposed  a  number  of  buds  and  fully  openad 
blossoms  on  a  sunny  wiudow-sill  thronged  with  flics.  U  waj  sol 
many  minutes  before  I  had  aeveral  captures.  A  mere  touch  of  a 
fly's  leg  to  the  glutinous  hairs  was  sufficient  for  his  detention-  A 
struggla  only  made  matters  worse,  as  other  legs  wei'e  by  Uila 
means  brought  in  contact  with  the  glands.  Thes^i  emit  loog 
glairy  threads  which  fasten  to  the  hairs  of  the  flies*  legs.  They 
may  be  drawn  out  to  a  great  length  and  tenuity,  still  rotjuning 
their  strength.  If  two  buds  are  pressed  together  and  tbea 
drawn  apart,  innumerable  threads  may  be  seen  to  bind  tliein. 
There  is  a  complete  network  of  them  between  the  varioun  glandi. 
They  will  confine  the  strongest  fly;  he  is  at  once  hcUl  like  Gulli*- 
ver  among  the  Liliputians.  Under  the  microscope,  the  ]i»gs  of 
the  fly  are  seen  to  be  covered  with  the  secretion,  which  ta  p€r^ 
fectly  white  and  transparent.  In  one  atteujpt  to  e8cai>e,  a  tiofiae- 
fly  lifted  a  flower  bodily  from  the  window-sill,  perhaps  a  qtmrt^r  of 
an  inch,  but  at  once  sank  back  exhausted  amidst  the  halm.  On©, 
after  long  eflbrts,  escaped,  Imt  seemed  incapable  of  using  its  legs; 
it  flew  away  read  it}*.  In  one  instance,  I  have  found  the  dried 
remains  of  a  small  insect  embedded  amidst  the  hairs,  but  eauaot 
say  whether  its  juices  were  in  any  way  absorbrd  hy  the  plant.  If 
such  assimilation  takes  |ilace,  what  is  its  purpose?  Can  tbift  pba 
nomenon  of  fly-catching  be  in  any  case  accidental],  or  is 
nice  purpose  concealed  in  it?     I  merely  ->  "  , 

observed  them  ;  perhaps  others  can  supiil  / 


W  THE  ANTENNA  IN  THE   LEPIDOPTERA. 

BY   AUG.   R.   GHOTE,   A.   M. 


I 


In  a  paper  read  before  the  Portland  meetliig  of  the  American 
Association  for  the  AdvauceniGiit  of  Science,  I  endeavored  to  show 
that  the  antenna  in  the  niotlis,  or  night-flying  Lepidoptera^  were 
more  highly  specialized  than  io  the  butterflies,  and  that  this  spe- 
dalizution  of  structure  was  correlated  with  habit  in  these  injects, 
I  stated  that  the  antennie  were  more  actively  used  by  the  moth 
than  by  the  butterfly,  and  I  suggested  that  their  sensitiveness  was  a 
protection  ami  an  assistance  to  the  night-flying  moths  in  directions 
where  a  change  to  a  cliurual  habit  rendered  such  sensitiveness  less 
necessary  to  the  butterfly.  In  two  instances  I  was  led  to  reject 
conclusions  with  regard  to  the  antenna*  that  had  already  appeared 
in  print*  The  first  of  these  is  the  hitherto  accepted  and  arbitrary 
division  of  the  Lepidoptera  into  two  sections  under  the  terms 
Rhopalocera,  or  club* homed,  and  Heterocera  or  diversely-horned. 
I  eutleavored  to  show,  that  the  change  in  the  antenual  form  was  a 
gradual  one,  from  the  ncurojiteriform  antennte  of  the  Tineidue,  or 
lowest  moths,  to  the  butterfly-like  antenna?  of  the  Castniares,  or 
highest  moths  ;  that  the  aiiteuiite  of  the  Hespcridte  were  quite  dif- 
ferent from  the  butterflies ;  and  that  the  change  in  antennal  struc- 
tnre  thronghout  the  suborder  was  really  expressed  by  a  greater 
rigidity  and  equalization  in  length,  or  was  one  of  direction  and 
attitude.  As  the  antenni^  become  less  serviceable  to  the  insect 
they  become  more  rigid  and  in  position  more  elevated  above  the 
head,  as  in  the  butterfly,  while  in  the  moth  the}'  are  more  whi[^like 
and  are  directed  forwards  or,  in  a  state  of  rest,  frequently  thrown 
L'k wards  by  the  sides  of  the  body,  beneath  the  wings.  The 
Dnd  instance  is  that  of  Dr.  Clemens,*  who  came  to  the  con- 
In&ion  that  the  antenna?,  in  the  Lepidoptera,  ^*  instead  of  being 
organs  of  any  special  sense,  as  they  are  usually  regarded,  are  in- 
stroments  of  atmospheric  palpation."  I  have  endeavored  to  show 
that  Dr.  Clemens*  experiments  with  the  moth  Platymmia  cecm///a, 
instead  of  being  coutirmatory  of  this  view,  point  to  an  exactly 
opposite  conclusion.    Neither  by  smell  nor  hearing  could  the  night* 
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flying  moth*  depri%^ed  of  its  antcnnse,  become  scDStbte  of  dir^rcilioci 
or  locality^  and  under  its  condition  of  routilation  It  naturvllj  r^ 
fused  to  [>racoe(L  A  very  strong  argument  would  indeed  be  needed 
to  confirm  the  fact  that  in  a  single  snbordor  of  bisects^  so  tmpoctaAl 
and  widely  developed  an  organ  as  the  antenna  was  devoted  to  aa  | 
exceptional  use,  while  the  absence  of  any  stmetural  cotmoetion 
between  the  wings  and  the  antennnD  renders  such  a  eooslni^Kni 
impossible.  It  appears  rather  that  the  senses  of  smell  and  biraHflig 
are  not  diScreutiated  in  insects  and  that  the  antennae  are  orgftiu 
of  perception  receiving  impressions  from  either  sc«!*e-  Tbe  ^a*- 
sembllng  "  of  the  Bombyces  has  its  cause  probalUy  in  the  grealer 
specialization  of  the  male  antenn®,  which  are  sensitive  to  tb» 
odor  of  the  fetnale  as  well  as  to  the  waves  of  sound.  It  is  not 
extraordinary  to  find  such  a  means  for  the  preservation  of  tiie 
species  highly  developed  in  a  group  where  the  mttxiUrp  are  feebly 
developed,  little  or  no  food  is  taken,  and  the  dnration  of  Itfo  ill  I 
the  reproduction al  stage  is  so  brief  as  in  the  Bombyces.  Ilariiig 
watched  the  free  habit  of  the  butterflies,  I  have  thought  that  %bem 
depended  more  on  the  organs  of  vision  for  a  recognition  of  ttm  I 
sexes,  and  I  have  detected  instances  of  necessarily  harmless  co- 
quetry between  the  males  of  Argynnis ;  an  action  not  uut«lttted 
to  that  observable  among  dogs  and  higher  animals*  Frofcsn^jr  i 
Mayer's  experiments  with  the  male  mosquito*  as  narrated  in  tlie 
AifERiCAN  Naturalist,  vol*  8,  p*  236,  are  confirmatory  of 
Tiews,  as  showing  the  sensitiveness  of  the  antennae  to  Itie  ' 
of  sound,  and  it  is  not  unreasonable  to  sup|Kise  that  t" 
of  the  male  insect  are  particularly  sensitive  to  the  pc<  m 
and  odors  emitted  by  the  female  of  its  own  spocie>j. 

In  the  absence  as  yet  of  conclusive  evidence  as  to  cases  of  | 
culiar  sensitiveness  to  odor  or  sound,  it  may  be  sullicienl  to  fl 
sure  from  what  has  been  adduced  of  the  general  functions  of  Uie  I 
antenme,  and  it  has  been  the  object  of  the  writer  to  show  ibat  tb^ ' 
point  of  view  from  wiiich   systematists  have   hitherto  regmided 
the  antennas  is  unfertile,  and  to  direct  attention  to  the  real  dUfisr* 
ences  in  antennal  structure  between   the  butterflies  and  motkji«| 
while  showing  that  the  antennte  are  moilificd  by  desuetude  id  tht\ 
former  and  higher  group. 


THE  SOCIAL  LIFE  OF  THE  LOWER  ANIMALS.* 

BY   PROF,    P,    J.   VAX    BEKEDEX. 


^ 


Bf  tlmt  great  spectacle  wliicb  we  cull  Tialiire,  each  animal  plays  a 
_distiHCt  role,  and  He  who  weighs  aiul  rules  all  with  orfler  eares  as 

ach  for  the  preservation  of  the  most  repulsive  insect  as  the 
propagation  of  the  most  lirilliant  bird- 

In  Cuming  into  the  world  each  of  them  knows  its  place,  and 
it  the  better  as  it  is  more  free  to  obey  Its  instioct.  Each 
Barrios  his  prompter  about  with  hira,  and  man  may  be  compared 
to  their  manager. 

Over  this  great  drama  of  life  presides  a  law  as  harmonious  as 
Uiat  which  rules  the  movements  of  the  stars ;  and  if  at  each  hour, 
ileath  carries  off  from  this  scene  myriads  of  beings,  at  each  hour 
also  life  causes  new  legioDS  to  replace  them.  It  is  a  whirlwind,  a 
ebaiu  without  end. 

It  19  demonstrated  to-day,  that  the  animal,  whatever  it  may 
be,  whether  that  which  occupies  the  top  of  the  scale,  or  that 
which  touches  the  last  confines  of  the  kingdom,  consumes  water 
and  carbon.  Albumen  suffices  for  all  the  wants  of  life.  The 
same  hand,  however,  which  has  brought  the  world  out  of  chaos, 
has  varied  the  nature  of  this  consumniation ;  it  has  proportioned 
this  universal  nourishment  to  the  needs  and  to  the  pailieolar 
organisation  of  the  species  which  should  draw  from  it  the  prin- 
ciple of  motion,  the  maintenance  of  life. 

It  is  a  very  interesting  study,  that  which  has  for  its  end  a 
knowledge  of  the  food  of  each  species.  This  study  constitutes  an 
imporlant  liranch  of  the  history  of  animals ;  the  bill  oJ'  fare  is 
written  in  advance  in  indelible  characters  in  each  specific  type, 
and  these  characters  are  scarcely  less  difficult  to  decipher  for  the 
naturalist  than  the  palimpsest  or  the  archaeologist.  It  is  under 
the  form  of  a  bone  or  of  scales,  of  feathers  or  of  shells,  that 
these  culinary  letters  figure  in  the  digestive  tracts.  It  Is  by  visits 
not  domiciliary  but  stomachal,  that  we  are  to  be  initiated  into 
these  details  of  household  economy. 
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The  bill  of  fare  of  fossil  aDimalSt  ihough  written  in  iri 
less  clear  and  less  coinpleto,  can,  however,  still  often  \w  .- 
their  coprolites.  We  should  not  despair  even  of  discovering  t 
day  the  fishes  and  the  Crustacea  whicli  were  devo«ired  by  lti#  yMi- 
osaurs  and  the  ichthyosaurs,  and  of  linding  that  some  panuilik 
worms  may  have  been  introduced  with  them  into  tbcir  ipinl 
caecnm. 

Naturalists  have  not  always  studied  with  snfBcient  care  tlic 
relations  which  exist  between  the  animal  and  its  food,  tboogh 
these  relations  would  furnish  the  observer  wiUi  information  > 
Ligli  importance. 

Ever}'   organic   body^  conferva  or   moss^  insect   or   mi 
becomes  the  prey  of  some  beast ;  liquid  or  solid,  sop  or  blood* 
horn  or  foatlier,  flesh  or  bone,  all  disappear  under  the  teet^  of] 
One  or  the  other;   and  to  the  remains  found  in  each  con 
the  instruments  necessary  for  their  assimilation.     These  pr 
relations  between  animals  and  their  diet  maintain  the  inclcifftxy  of  | 
each  species* 

We  find  on  taking  a  nearer  view,  more  analogy*  between  Ibt 
animal  world  and  human  society,  and,  without  seeking  fartlier««t| 
can  say  there  is  no  social  position  which  has  not  its  counteTp«lt 
among  the  animals. 

The  greater  number  of  them  live  quietly  on  the  fruits  of  tli<lr 
labor,  and  practise  a  trade  which  supports  them ;  but  aside  (torn 
these  honest  industries,  we  see  also  certain  miserable  liein^ 
which  cannot  live  without  the  aid  of  their  relatives,  and  euiUb- 
lish  themselves,  some  as  parasites  in  the  thickness  of  their  orgAoa, 
the  others  as  commensals  by  the  side  of  their  host* 

It  is  some  years  since  one  of  our  learned  and  intelligent  con- , 
freres  of  the  University  of  Utrecht,  Professor  Harting,  wrote  i  ^ 
charming  little  book  on  the  industry  of  animals.     Ue  has  drawn 
our  attention  to  the  fact  that  most  of  the  trades  arc  iwrfecUy 
known  in  the  animal  kingdom*    We  find   indeed  among  tbotii 
miners,  masons,  carpenters,  paper-makera,  weavers,  and  we  may  < 
even  say  lace-makers,  who  work  at  first  for  themselves,  and  after- 
wards for  their  offi^pring.     Then  there  are  some  which  dig  tlM 
eoil,  strengthen  arches,  clear  up  useless  pieces  of  land^  and  tika 
miners  consolidate  works  ;  *  others  build  huts  or  pala  rd*] 

ArcBicolit,  TcrtibrcHiPp  SaUcaiip,  TulJifox»  oic,  mmmtg  the  worm*.   TUcre  .  i 


TBR   SOCIAL   LIFE   OF  THE    LOWER  ANIliALfi. 

ng  to  all  the  rules  of  architectnre ;  •  still  others  know  how  to 
steal  all  tlie  secrets  of  the  raakere  of  paper,  of  pastoboard^t  of 
cloth  or  lace,^  am!  their  products  ha%-e  generally  nothing  to  fear 
in  comparison  with  the  point  lace  of  Malines  or  Brussels.  Who 
has  not  mlmired  the  ingenious  and  cunning  constnietion  of  Ihe 
seats  of  bees  and  of  ants,  the  delicate  and  marvellous  structure 
of  the  webs  of  the  siiider? 

The  perfection  of  the  tissues  of  some  of  these  fabrics  is  even 
f  higlily  appreciated  that  when,  for  his  telescope,  the  astronomer 
'Wants  a  fine  and  delicate  thread,  it  is  not  to  Paris  or  London 
he  sends,  but  to  a  living  manufacturer,  to  a  lowly  spider !  When 
the  naturalist  needs  to  compare  the  degree  of  perfection  of  his 
microscope,  or  of  a  micrometric  measure  for  infinitely  small  beings, 
he  consults,  what?  a  millimetre  cut  and  divided  into  a  hundred  or 
a  thouannd  parts?  No!  simply  a  shell  of  a  diatom, §  so  small 
and  Indistinct  that  it  has  to  be  magnified  several  million  times  in 
order  to  be  visible  to  the  naked  eye,  and  the  best  microscopes  do 
not  yet  always  reveal  all  the  delicacy  of  designs  which  adorn 
these  wonderful  organisms;  it  is  with  difllculty  that  the  instru- 
ments of  the  first  masters  suffice  to  observe  the  infinitesimal  fan- 
tasies which  decorate  tliese  liliptitian  shells. 

Finully  to  whom  do  the  manufacturers  of  Ver^'iers  or  of  Lyons, 
of  Gand  or  of  iLinchester  go  for  their  first  designs?  To  an  ani- 
mal, a  flower  ;  and  even  to  the  present  day  we  have  been  unwilling 
to  imitate  their  example.  These  workshops  are  in  operation  every 
day  under  onr  eyes,  their  gates  are  largely  open  to  all  the  world, 


MoIlQtcA,  af  the  Pholadcs  nnU  Teroito.  whtoh  make  a  lubmarlue  dotntcUo  \n  wood^ 
wbetlicr  ilfltlonnry,  or  flontlnjf  nboat.  Theris  are  in  )lki<^  nmnncr  severni  mnmmnts; 
the  Cliinchillfi  of  Peru,  thi*  Biithycrj?n»  tim\  the  OryctoropiiB  oJ'lho  i'ape  of  Good  HopOi, 
the  marmut,  tho  Sphcrtiiophilud  and  the  budger,  as  also  Uie  Bmall  mammal  kJiown  to 
every  ooc,  the  mok*. 

Thero  aro  aUo  thoR«  which  oonistruct  frmaU  hoAt^  which  the  ware*  ncrnr  «til>inorge; 
ire  hate  In  fiiseh  wtiUfr  the  etlcklebacks;  and  in  Uii  la.st  voyage.  L.  Ag^asiirs  h»a  drawn 
sitQtttion  to  a  (Ish  ^DtU\*^U  conanjct*  it*  ncet  In  tho  sargasso  weed.  The  most  important 
dt*covcry,  #ayi»  the  illustdoiis  jinUiiAllwC  of  Citm bridge,  has  been  that  of  a  ncH  hiiUt 
by  ft  flah,  and  floating  on  the  broad  ocean,  with  ita  freight  llriug  in  the  middle  of 


r 


'•The  bec»  and  white  ants,  which  buihl  hnuHee^  thirty  feet  high,  waexis,  ett^. 

f  inm.,Mf,f  at^rr.  loi,  of  wnnpa^  i^sfpeoinllf  CharitrguM  cJWiriariuj  of  South  Atiierloftt 
Fi"'  f  rulyttrii  and  nj/lvriffii, 

s  Eptirtt  i/hirfemat  Arfff/ronedit  aqveiiM  Btid  eftpecially  T^nm 
tequfiUt,  the  coroon  of  whioh  wa»  llio  admiration  of  Lyonnet.  The  Argyronecta  con* 
atrncti  ciren  a  dicing  belL  Aniuirg  tlie  »}ifinge»i  Eupiectelin  <n»pfr0illumj  UyalouemB 
ttiid  (Idltenta  liki'wlKe  confitruft  pMhices  of  lA<*e« 

f  t'lfuroiiffma  Qngntatumf  Arttphijdeura  ptUucUta,  eic,^  eV6. 
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and  none  of  them  are  marked  wttb  the  hackneyed  in^< 
No  Atlmittance, 

SliouUi  these  machines  slop,  or  should  they  only  rest  for  a  tiiae, ' 
we  should  be  exposed  to  the  chances  of  not  being  iihle  to  i 
the  nakedness  of  our  shouhlers;  the  fine  lady  would  have  »n  i 
cashmere,  nor  silk  nor  velvet;  as  for  us,  we  should  hare  no  mofe 
flannels,  nor  cloths  to  cover  us  ;  the  shepherd  even*  as  also  tbft 
mountaineer,  would  no  longer  have  his  goatskin  to  proteci  liJiDielf 
against  the  inclemency  of  the  weather.  It  is  by  the  kindness  of 
this  good  creature  which  gives  us  its  flesh  and  fleece,  that  mtt  tm 
leave  the  south  to  brave  tiic  rigor  of  the  northern  climatea  iiiifl 
tablish  ourselves  by  the  side  of  the  reindeer  and  narwhal  amuog 
perpetual  glaciers.  • 

We  have  science  and  steam*  of  which  we  are  Jtistiy  procidt  bat  1 
in  onler  to  manufacture  th^ir  marvellous  textures,  the  anlottJi' 
have  only  their  simple  instinct,  and  yet  make  them  tnueli  belter  i 
than  we.  How  instructive  is  this  parallel  between  the  imxliiifts  \ 
nature  and  those  of  man  I     How  it  lowers  our  pretensiona  I 

The  pretended  blind  forces  of  nature  produce  offspring  tliat  Ilia 
genius  of  man  may  seek  in  vain  to  replace,  and  we  would  not 
dream  of  contending  with  these  living  machines  which  wr  — - 
da^^  crush  under  foot. 

The  greatest   industry  would    be   invariably  surp.njBsed  did 
place  in  one  of  our  great  universal  expositions  its  prodtictJi  aidt  I 
by  side  with  those  of  the  insect  or  spider.     In  urder  to  confomi  to 
the  ideas  of  equality  of  this  age*  we  should  not  in  takin|;  aidai 
forget  our  pretended  ancestors. 

There  are  all  sorts  of  pursuits  in  this  world,  and  if  ^oriq  of  I 
them  are  honest,  w^c  can  say  that  there  are  others  which  scaredjr  ' 
deserve  this  qualiflcation.  In  the  old  as  in  the  new  world 
than  one  animal  is  a  swindler,  leading  the  life  of  a  fine  genll^f 
nian,t  ^^^  it  is  not  rare  to  find  by  the  side  of  the  m 
pockety  the  audacious  brigand  of  the  highways  \\\ 
blood  and  carnage.  The  number  is  even  as  great  as  those  ruwttltal 
of  the  far  \7cst  who  always  escape,  whether  c  by] 

audacity,  or  by  a  superiority^  of  wickedness,  h 

*  The  moil  Hon  {OvUmutimon)  tind  the  bi^uctqetAii  iC*tpra^htx)  ifblcJi  ft»rft  1 
oor  «hr«p  iind  octr  foMit. 

r  Tlio  Pt^ufl.  or  Btirnan]  Uie  hormlt  fEufiaffttrua  bemhnnh$»),  Oenobilesi 
others. 

t  Tho  boof-eatcr,  tbo  AUtUng,  Uio  kite.  I  Tlic  ahorlu  | 
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But  among  these  independent  existences  there  are  a  certain  num- 
ber, who,  without  being  parusiteft*  cannot  live  uitUout  aid,  and 
who  claim  ^m  their  relations,  fioinetimes  a  simple  resting  place 
at  the  ftame  table  to  divide  the  meal  of  the  day ;  we  daily  discover 
some  which  pass  as  parasites,  but  which,  however,  do  not  live  in 
any  other  Way  at  the  expense  of  their  host. 

Although  a  copcpod  crustacean  is  installed  m  tiH-  Ixxly  of  an 
Aseidian,  and  intercepts  the  passage  to  its  mouth  of  some  good 
tidbits^  yet  we  cannot  regard  it  as  a  paiasite* 

But  should  an  animal  kindly  render  a  service  to  his  neighUir, 
whether  keeping  his  set  of  teeth  in  ortler,*  or  in  removing  the 
detritus  which  encumhei-s  certain  orgnns,t  we  cannot  say  that  i( 
is  a  parasite,  It  is  no  more  a  parasite  than  be  who  squats  by  tho 
side  of  a  vigilant  and  clever  neighbor  and  quietly  takes  his  siesta^ 
or  he  who  contents  himself  with  the  fragments  which  fall  from  the 
jaws  of  his  acolyte.  $  It  is  no  more  a  parasite  than  he  who,  like 
the  Eemora,  lazily  anchors  himself  to  a  goo^l  swimmer,  and  Ushes 
by  his  side  without  fatigue  to  his  ftns.  All  these  animals  are  no 
more  parasites  than  the  traveller  who  installs  himself  in  a  pleas- 
ure carriage,  ejctends  his  hand  In  passing,  or  carries  a  crust  of 
bread  in  his  pockets.  There  are  also  mutual  services  rendered 
among  several  species,  services  performed  by  reciprocal  kindness, 
aad  mutualUm  can  even  take  its  place  by  tho  side  of  commemaliafi^ 
Those  which  deserve  the  name  of  parasites  are  maintained  at  the 
expense  of  their  neighbor,  whether  tliey  reside  vohintzmly  in  its 
organs^  or  abandon  it  for  a  while  alter  each  repast,  as  the  leech  or 
fiea. 

The  true  parasites  are  very  numerous  in  natnre,  and  we  should 
wrongly  imagine  that  they  live  an  unhappy  and  monotonous  life. 
There  are  among  them  some  alert  and  vigilant  enough  to  sustain 
themselves  fur  a  part  of  their  life,  and  only  need  aid  at  determi- 
nate periods.  They  are  not,  as  has  been  believed,  exceptional 
and  strange  beings  without  any  other  organs  than  those  simply  for 


•  *  f  I  '- - 1—  t»! **'  -i-  <i.*.  ..r ^ilUc  (iDcl  removes  Use  d^bria  that  the  anioiAl, 

J¥*  M  T.    !  t  U  a  li  ring  tooUi  |»lcJt.    ThJ  o  ISw?t  WM 

idtr  incc  FOriJied. 

t  Ttie  o|Mitinai«  of  Uic  rftitutn  o(  frog«. 

I  A  frrccch  owl  In  Alvxlc(»  plnrof  ittiplf  uorlcr  Cho  c«i-«  of  &  iiniiin  tnbti^rmnoiKi  ro* 
llontt  exctseHiyely  tkXvtl  Iklul  vigilnnt.  Ih«  fiieimopMIc,  Hp  ftoU  as  ifvnUbcl  nt  the  «U>or 
or  lliis  hotiact  any  tli<*  lu^nplc  of  tUo  country,  ami  ttie  owl  hri'n  In  iicrt<*rt  qtiiftiule* 

I  All  Afioclitl  uf  thG  gcoiig  Kej^U  oitnbUaheii  liielf  hf  the  eldo  of  auU  In  tho  tame 


tbeU  with  U)o  hermU  vriiU* 


6«6 


TBB   SOCIAL    LIFE    OF   TtlE   LOWKIt  JUSIIUI^. 


maintainiiig  life.  A  Jarge  number  of  them  are  us  irell  prortilod 
as  others  with  organs  for  working,  and  only  seek  aid  ut  certjdii 
periotlB  in  their  lives.  There  is  not,  as  huH  beuu  thought,  a  n^ 
cial  class  of  parasites^  but  all  classes  of  lower  animals  cocitalti 
them.  We  may  <livide  them  into  different  categorirs;  in  Uie  (lf>»t 
we  may  reunite  all  those  which  arc  free  at  the  1 1  of  liib, 

swimming  about  and  taking  their  sport  without  eet:i...-p,  .,..i  of  aaj 
one,  urttil  the  infirmities  of  age  oblige  them  to  seek  refuge*  Cof- 
ered  willi  the  ioya  pretejcta  they  live  at  first  liku  true  Boh^^fDiant 
and  take  their  rest  In  some  good  inn,^  Sometimes  it  U  bolb  tW 
males  and  females  which  seek  this  kind  of  aid  at  ilvei  commg 
on  of  old  age;t  at  other  times  it  is  the  females  tiw 

male  contiuues  his  vagabond  life 4     H  happens  aU'  de 

drags  along  her  spouse,  and  maintains  him  completely  during  Ilia 
captivity  ;  the  mate  remains  a  small  boy  in  size  as  wM  as  habita, 
and  if  the  host  who  feeds  her,  serves  him  with  Itfpjor,  she  in  licr 
turn  atfords  her  husband  food.$  Few  females  of  the  Leritieaii* 
can  be  found  which  do  not  carry  about  with  them  their  lilipotiaii 
males,  who  do  not  quit  their  wives  any  more  than  their  own  altad- 
0W8.  All  the  pai-asitic  eruatacea  take  their  place  Id  this  flnl 
category. 

We  also  find  some — those  hobgoblins  of  tchneuroona  for  r%* 
ample — which  aie  perfectly  free  in  their  adult  age,  bat  call  for 
support  in  their  youth.  There  are  numbers  of  these  Insecta,  which 
on  leaving  the  egg  are  literally  put  to  nurse ;  but  the  day  whieo 
they  throw  ofl*  their  larval  robes,  they  know  no  reslruint,  aad 
armed  from  head  to  foot,  they  bravely  seek  adventures  like  iAbet 
insects,  II  Id  this  category  are  found  the  parasitic  dipterooa  and 
hymenopterous  insects. 

There  are  also  some  which  are  classified  from  their  mode  of  lift; 
all  changing  their  hotel,  not  to  aay  establishment,  accordlog  lAJ 
their  age  and  constitution.     From   the  time  they  leave  th« 
they  solicit  favors,  and  all  their  journey  is  vigorously  mark^  cmbI 
in  advance.     We  happily  know  to-day  the  steps  in  thia  Joomey  ofl 
the   cestode  and  trematode  worms.     These  flat  and  soft 
begin  life  in  a  sort  of  vagabondage,  provided  with  a  ciliatetl  i 

*  AJl  iho  Lerna'aue.  the  tlcJu»  oto. 

f  'Vbt  flo|trri«l.*e  Mtiionir  cruntiinoa. 

J  Tint  Fiiar^i  mffUntntif,  or  giimea  ivonn.  miiS 

f  The  Lemicaiiii  l«  gciivmL 

U  Ttic  lohaeumonv  and  <Eittnt»  maoaf  InMcU. 
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senses  them  as  a  locomotive  garment,  but  scarcely  do  they 
essay  to  ime  their  delicate  limbs,  than  they  claim  the  aid  and 
lodge  in  their  first  hotel ;  restless  and  unquiet,  they  soon  abandon 
it  for  another  home,  and  then  reestablishing  themselves  are  con- 
demned to  perpetual  seclusion. 

That  which  adds  to  the  interest  which  these  feeble  and  timid 
beings  inspire,  is  that  at  each  change  of  their  domicile^  they 
change  their  costume,  and  also,  arrived  at  the  end  of  their  pere- 
grinations, they  wear  a  virile  toga,  not  to  say  a  wedding  dress. 
It  is  only  under  this  last  envelope  that  the  sexes  appear,  for  up  to 
this  time  they  have  thought  little  of  family  cares* 

Must  of  the  worms  which  have  the  form  of  a  leaf  or  of  a  rib- 
bon, are  subject  to  these  peregrinations  accompanied  with  changes 
of  costume,  and  those  which  do  not  arrive  at  their  final  stage, 

nerally  die  without  posterity. 

Not  the  least  interesting  is  the  fact  that  these  parasites  do  not 
iniiabit  indifrerently  such  or  such  organs  of  their  host;  all  begin 
modestly  by  the  almost  inaccessible  mansard  roof^  and  end  their 
lives  in  the  large  and  spacious  apai'tments  of  the  first  fioor.  At 
first  they  care  only  for  themselves,  and  are  contented,  under  the 

^llame  of  Scolex  or  vesicular  worms,  with  connective  tissue,  muscles, 
the  heart,  the  ventricles  of  the  brain,  or  even  the  ball  of  Uxe  eye  ;* 
later  they  busy  themselves  with  the  cares  of  their  families,  and 
occupy  the  larger  organs,  as  the  alimentary  and  respiratory  tracts, 
(uways  in  free  comruunication  with  the  outer  world ;  they  have  a 
horror  of  being  shut  up,  and  their  offspring  reclaim  au  existence 
in  the  broatl  world,! 
It  is  not  always  easy  to  indicate  the  identity  of  those  person* 
ages  which  visit  one  day  the  saloons,  in  embroidered  dress,  the 
next  the  most  obscure  closets  in  a  beggai-'s  costume. 
There  is  a  last  category  in  which  are  found  those  who  claim  aid 
during  their  whole  existence ;  penetrating  at  once  into  the  botly 
of  their  host,  they  do  not  move,  but  lodge  there  IVom  the  t mdle 
to  the  tomb* 

It  is  only  a  few  years  since  we  did  not  suppose  that  a  parasite 
could  live  in  any  other  animal  than  that  in  which  wc  found  it. 
All  helminthologists,  with  few  exceptions,  regarded  the  intesti* 
nal  worms  as  formed  without  parents  in  the  same  organs  they  in- 

•All  Uie  texuiU  Ceslo^e. 

f  Uoit  of  Uioae^wormd  called  octopirai:t«ft,  iu»  eh«  Trlsto^mii<9.  «tc. 
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habiteiL  We  had  observed,  even  for  a  long  time,  the  pani»l1 
worms  of  a  fish  in  the  intestines  of  certain  binis  j  we  hmi  tum^ 
instituted  some  experiments  to  assure  ouraclves  of  the  |>o^s!*iUiljij 
of  these  passngeSf*  but  all  these  experiments  had  only  given  t 
negative  result,  and  the  idea  that  transmigration  was  ueeeawiy 
was  so  completely  unknown,  that  Brem3er,  tlic  first  helmintJK)l<^- 
gist  of  his  age»  accused  Rudolphi  of  heresy  wiuti  \in  ^i. 11**1  th%% 
the  li gules  of  fishes  could  live  in  birds* 

At  a  period  nearer  ours,  our  learned  friend  '•  ^r^lM 

with  good  reason  the  prince  of  helmintholog}%  n 
pletely  this  opiniont  in  referring  the  Cysticercus  of  the  iDoiiae  to 
the  Tienia  of  the  cat,  but  regarding  this  young  worm  as  a 
sick  and  dropsical  being.  To  his  eyes  the  worm  hml  made  a  fkl 
journey  into  the  mouse  ;  the  Taenia  of  the  cat  eouhi  only  lire  in  1 
cat.  Was  Flourens  romancing  when  I  announced  to  the  Fnfi>clf 
Institute  that  it  was  necessary  for  these  cestoid  worms  to  migrate 
from  one  animal  to  another  in  order  to  pass  through  the  fihases 
of  their  development? 

At  present  in  the  zoological  institute  we  daily  repeat  with  the 
same  success  experiments  on  these  transmigrations,  and  lately  oor 
learned  friend  R.  Leuckart,  who  directs  with  so  much  talent  tlie 
Institute  of  Leipzig,  has  discovered,  in  company  with  hia  student 
Metznikotf,  some  transformations  of  worms  accompanied  v 
change  of  sex;  that  is  to  say,  they  have  seen  some  Netiv. 
parasites  of  the  lungs  of  iVogs,  either  always  females  or  heniia|] 
rodites,  produce  males  and  females  which  bear  no  resemblance  1 
their  mother,  and  whose  habitual  abode  is  not  in  the  lungs  of 
Ax}g,  but  in  humid  earth, f  Here  we  have  a  female,  bora  a  wide 
who  cannot  live  without  aid,  and  who  brings  forth  sons  and  ilau 
ters  able  to  take  care  of  themselves.  The  mother  Is  panisilii:  j 
viviparous,  the  children  are,  for  their  whole  lives,  free  and  aripa- 
rous. 

This  leads  us  to  that  other  sexual  peculiarity,  lately  obserred^ 
of  different  males  and  females  in  one  and  the  same  speeies,  whieli 
give  birth  to  young  which  do  not  resemble  tliem :  the  saoie  attic 
or  rather  the  same  species  arises  from  two  dilferent  eggs, 


*Abfldg3aftI  bAd  t«cn  ficmje  1  (--'-- 

Atelj  lUl^r  their  entru-tice  Uita  n  *>ij  i 

iA»carii  nigr^v^motAt  mid  oUigr  >i«iuji4odea. 


i^\v*  of  tnicttinitl  irorm)  of  I 

<oL  Uuit  Uieee  worina  do  uot  dio  inmitU» 
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dated  by  dilTereut  spernmtozoids**  Though  these  transrormations 
are  to-day  perfectly  known  anil  believed,  yet  naturalists  quite  often 
attribute  the  honor  of  this  discovery  to  our  confreres  uha  have  not 
known  that  the  deinonstrution  had  been  entirely  ma<Ie  and  that 
tho  new  interpretation  was  generally  accepted,  Bnt  to  return  to 
our  subject.  Aid  ia  thus  as  varied  as  we  find  in  our  own  world  : 
to  one  is  furnished  the  domicile,!  to  others  the  table,!  and  to  a  cer- 
tain number  a  livelihood  in  lodgitigs.  §  It  is  a  complete  system  of 
lodging  and  Bubsistcnce^  besides  the  best  arranged  philozoic  institu- 
tion. But  if  on  the  part  of  these  paupers,  we  sec  that  they  render 
each  other  mutual  aid,  we  should  not  regard  them  as  wholly  para^ 
sites  or  commensals.  Wc  believe  wq  should  be  more  just  In  calling 
them  niiitualtBts^  and  mutualism  reclaims  a  place,  as  we  have  before 
said,  by  the  side  of  commeusalism  ancl  of  parasitism.  It  will  be 
necessary  also  to  find  a  qualification  for  those  which,  as  cert^ain 
Crustacea  and  even  birds,  are  spongers  or  sharks^  (rb's  pique-as  si  eite 
ou  des  kornijieurs)  rather  than  parasites  ;  and  for  others  which 
pay  for  the  aid  rendered  them  by  malicious  deeds.f 

And  bow  shall  we  designate  those  which,  like  tho  little  plover 
of  which  we  have  already  spoken,  render  a  service  that  we  may 
compare  to  medical  assistance? 

The  plover  indeed  acts  as  a  dentist  to  the  crocodile,  as  a  small 
species  of  frog  acts  as  an  accoucheur  to  his  wife  in  using  bis 
fingers  as  forceps  to  bring  forth  the  eggs  into  the  world.  And  tho 
beef-eater,  does  it  not  perform  a  surgical  operation  each  lime  that 
it  opens  with  its  beak,  the  tumor  on  the  back  of  the  budalo 
which  contains  a  larva?  It  is  an  operator  who  pays  for  his  keeping. 
Nearer  at  home  w^e  see  the  starling  render  in  our  fields  the  same 
service  oa  the  beef-cater  in  4^"^^^ «  ^^^  ^^Q  ^^  ^^^  ^^y  ^^^^  there  is 

•  Ifieects.  Cru««tAcco  and  worm^  fiiriil»)i  cxiuniploe.  An  Iflopod,  Jpitfudfi  unomaiut, 
ti&B  hro  forine  of  mntos;  the  orilluury,  or  the  nji»re  cointnont  rtJticiiihleH  tliu  fettmlo* 
The  Cujjtjiecs!  tt\»o  tiAVG  t\VQ  5ort«  of  ninlc^ ;  Che  more  rr>mrnon  nUo  roncmbteA  mther 
tho  rertiAtci,  iinci  is  fi»und  iilt  Urn  yeAi%  while  the  uUiet' !»  riii<!f,  And  only  nr>p4rjir«  At  oer> 
lAJn  ci>och9  or  tht*  >o.ir.  \V«  «>h»i*i  ve  the  «iinie  phcnomona  in  *n'enil  other  Cnmicea, 
a«  the  PonttpirrHa  ({fflnU>  Cffpriilitui  tfre§,  Cffprina  LiUjtborgii  and  tho  Phitomtdet 
Marian.  Thexo  oUpcrvutiouji  hitvu  been  miide  by  Sni-®.  M.  Le^pt.^  roccigitizect  two 
»ort«  of  mjklca  nnd  twi»  sort's  of  iumfilee  In  Irrmr*  lH(ri/Sif;a;  XtrfU  DnmrrUU  ha»  like- 
iwa  »exuiil  formft.  th«  tu-rviUiun  ntu\  the  bclciotieruMiAii  (mm.  A  Ai'mat^MlA 
J,4pt<Hiera  appetuJicttUtta,  ib  n  fe^imihir  ittslnure.  For  ji  long  Uma  vre  huto  knovrn 
extt^UMicc  or  winter  nnd  ^nmmer  egg«  in  tho  enrnc  unimnL 
t  The  Aicpas  and  many  others*  I  The  leeches. 

I  The  gventcr  tininber  of  true  parasites.  jt  r»qtii  bocuf  t*t  MUitn  pamflte. 

IT  TItu  ichneumons  end  by  kiUltig  tho  larra  which  hjia  glreu  tb«m  liTOi  altar  haTlof 
«iiton  them  piece  by  piece. 
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among  these  animals  more  than  a  specialty  in  the  act  of  healing? 
We  need  not  forget  that  the  undertaker  is  a  common  personage  in 
nature  and  that  it  is  never  without  some  profit  to  himself  or  his 
offspring  that  this  sombre  workman  buries  dead  bodies.^  There 
are  even  some  animals  not  without  some  analogy  with  the  shoe- 
black or  the  scourer  and  which  perform  with  a  certain  sort  of  co- 
quetry the  toilette  of  their  neighbors.f 

And  how  shall  we  designate  those  birds  known  under  the  name 
of  atercoraries  which  profit  by  the  meanness  of  gulls  to  live  in  idle- 
ness?  The  gulls  surpass  in  their  strength  of  wing ;  the  stercorariet 
end  by  making  them  disgorge  and  share  with  them  the  profits  of 
the  fishery.  Pursued  too  closely  these  timorous  birds  disgorge  the 
contents  of  their  crops  to  lighten  themselves,  as  the  smuggler  who 
sees  no  other  means  of  safety  than  in  abandoning  his  load.  We 
should  not^  always  ascribe  these  habits  to  the  species  as  a  whole, 
since  in  the  mosquito  it  is  only  one  of  the  sexes  which  seeks  a 
victim.  In  general  all  these  animals  live  from  hand  to  mouth,  and 
if  there  are  some  which  know  how  to  economize,  there  are  likewise 
those  which  do  not  ignore  the  advantages  of  a  savings  baiik.| 
Like  the  crow  and  magpie  there  are  some  which  care  for  the  mor- 
row and  save  the  overplus  of  the  day. 

We  have  spoken :  this  small  world  is  not  always  easy  to  under- 
stand, and  in  these  societies  each  one  contributes  his  capital,  some 
by  industry,  others  by  force  or  strategy,  and  he  is  more  a  man 
than  a  Robert  Macaire  who  shares  nothing  at  all  and  makes  the 
most  of  everything  not  his  own.§ 

Each  kind  of  animal  may  have  its  parasites  and  commensals, 
and  each  animal  may  have  even  different  kinds  and  various  cate- 
gories of  them. 
_ • 

•Among  insects  the  Necrophori  are  known,  as  the  name  indicAtes,  to  flU  this  rOte. 
flhe  Caligi  and  Argiilio,  etc.,  among  Crustacea. 
X  The  bees  and  all  insects  living  in  society. 
§The  Dromlas,  Pagurl,  Cenobites,  etc. 


ON  THE  DISTRIBUTION  AND  PRIMITIVE  NUMBER 
OF   SPIRACLES   IN    INSECTS.* 

ET  A.   S»    PACKARD,   JR. 


disO 
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While  engaged  in  dissecting  certain  Sphinx  and  Bombjcid 
larvie.^  my  alU-ntion  was  called  to  an  interesting  feature  in  the 
disU'ibiition  of  ilxQ  thoracic  portion  of  the  main  tracliete  and  their 
sligmatal  branches.     In  the  larva  of  Sphinx  and  of  PiaUjsamm 

vpia^  and  in  fact  so  far  as  I  am  aware  in  all  lepidoptcrous 
JB,  there  are  nine  pairs  of  spiracles,  or  stigmata*  of  which 
eight  are  abdominal,  there  being  a  pair  to  each  first  eight  seg- 
ments of  the  abdomen  ;  while  there  is  but  one  pair  of  thoracic 
spiracles^  which  ore  invariably,  so  far  as  I  am  awaie,  situated  on 
the  prolhoracic  segment*  On  laying  open  the  body  of  a  Sphinx 
larva  a  large  number  of  branches  are  seen  lo  arise  from  the  pro- 
thoracic  and  basal,  or  first  pair  of  abdominal  spiracles.  Now 
between  these  two  points  it  will  be  remembered  that  thei*e  are  no 
spiracles  or  any  external  signs  of  them.  And  yet  tlio  main  tra- 
chea between  these  two  spiraclea  deviates  fk'om  its  course  and 

idi<5  down  to  send  otf  a  amuU  trachea  to  the  place  where,  did  a 

iracle  exist,  we  sliouhl  Itxik  for  it,  t.e,,  to  a  point  in  the  suture 
between  the  mesothoracic  and  metathoraeic  scgmenta*  where  in 
hymenopterous  larva  a  spiracle  does  exist.  From  the  upper  side 
of  the  main  trachea  two  larger  branches  are  sent  towards  the 
Interior  of  the  body.  These  apparently  correspond  with  the  num- 
erous branches  sent  ofiT  from  the  spiracles. 

In  Platysamfa  cecropta  tlie  same  disimsition  of  the  main  tra- 
chea may  be  seen,  as  it  bends  out  in  the  same  way  towards  the 
usual  site  of  the  spiracle  in  other  groups  of  insects,  atid  throws 
off  three  branches,  one  outward  towards  the  tegument,  ©mall,  and 
apparently  rudimentary,  while  the  two  others,  directed  inwards, 
arc  larger  than  in  Sphinx. 

This  has  ted  me  to  ascertain  bow  the  spiracles  are  distribnted 
in  other  groups  of  insects,  and  what  is  their  usual  number. 
While  In  the  lepidopterous  lar\fl&  there  is  but  one  pair  of  stig- 
matiit  which  are  situated  on  the  prothoracie,  or  first  thoracic,  seg- 
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ment,  in  the  larvffi  of  the  higher  IIymciioptcra»  i'.^.,  tho  he^n 
wasps  (I  have  exainined  Bomhus,  Xylocopa,  nalictus^  Anfir^na, 
Veapa  ami  Polistcs),  there  Are  no  Bplraelen  on  the  prothorax^  bot 
a  pair  on  each  of  the  two  following  thoracic  segnu»nts*  In  all 
these  the  thoracic  spiracles  ore  as  well  devclapcd  as  those  oti  tbe 
abdomen,  and  in  Bonibus  larva?  ihe  trachcie  proceeding  from  tbe 
spiracles  are  as  well  developed,  being  large  and  elongate  barrrf* 
shaped  just  after  leaving  the  stigmata,  and  beyond  subdividing 
into  several  hranches.  In  two  genera  of  Tenthredinldie,  and  prob- 
ably in  tlie  family  generally,  the  spiracles  are  armngCHi  as  (a  Uii 
lepidopterous  larvie,  there  being  bnt  one  pair,  the  proLliorade. 
In  the  Uroceri<l£e,  however,  Tremex  in  its  larval  state  haji  iwn 
pairs,  one  prothoracic  and  one  metathoracic,  the  anterior  pair  twice 
as  large  aa  the  posterior  pair.  So  it  wonld  seem  that  wlule  no 
known  hymenopterous  larva  has  more  than  two  pairs  of  splraeJcf 
on  the  thorax,  yet  three  pairs  may  be  found  on  different  rti^a  fa 
different  groups,  though  not  actually  existing  in  one  individciaL 
The  ideal  number  of  pairs  is  three,  or  for  the  entire  !»<  '  *  a* 
In  the  Diptera  the  Cecidomyije  have  nine  pairs  of  tti  of 

which  one  is  thoracic  (on  the  prothorax),  while  the  eigbl  ollner 
pairs  are  abdominal.  In  the  Atnscida?,  there  are  two  pnim  oaljf 
one  prothoracic,  the  other  anal,  or  situated  on  the  ninth  acfpncot 
of  the  abdomen.  iSo  that  in  this  group  we  have  ten  Bt^gtoeats 
winch  bear  spiracles,  though  no  single  species  ia  known  to  liaise 
more  than  nine  pairs  of  spiracles. 

In  the  Coleoptera  there  are  usually  nine  pairs  of  Rptraclea,  one 
thoracic,  and  eight  abdominal.  The  thoracic  spiracles  an>  ciliicr 
on  the  pro-  or  meso-thoracic  segment. •  In  the  adult  Melolontlta 
and  other  beetles  Strauss  shows  that  a  spiracle  exists  between  the 
meso-  and  mcta- thorax,  which  is  not  present  in  the  larva.  If  tl.U 
be  so,  then  the  ideal  number  of  pairs  in  Coleoptera  U  ten^ 

In  the  Hemiptera  and  Orthopteraf  there  are  two  pair:^  of 
thoracic   spiracles   present  on   the   two  anterior  segmenta  ;    and 


*ll  is  oacn  difficult  tn  dity  on  Wlit^'ti  scg-ment  of  the  coTeopfeiroui  Iikr?»  th^  liu^txtejM 
Mp\nwlesi  are  phiced,  lUcv  are  ho  uear  Ihu  ^iitui-c  «e|inratjnjar  the  |»ro*  anil  i 
iegmoiitf  and  authors  differ  fon«idcrribly  about  them.    In  ti-^  >  »^v 
Cttaula  (bj?  tome  they  me  »tnted  to  he  on  Uu*  fu(^M>4horrtrl< 
and  X4niboebro»  the  spinirles  nru  aaUI  to  be  plac'ci)  on  tho  ] 
In  Mugilahntia  they  nro  piitimtcd  on  the  tnturo  between  ihn  e» 
LfOngfeorna  Uiey  jirti  In  HOme  ^'cncrn  plnccnit  on  Uto  posterior  edgu 
uul  in  others  nn  tho  note)  i»r  edgt  of  the  roeto^bomtolo  ting. 

f  Oryiuao  Aod  Acf/dil  CDufour). 
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in  the  Neuroptera*  there  are  the  same  number,  but  none  on  the 
I  tro  thorax. 

Jd  ihe  lai'vaof  Corydalu8  comntua  there  is  a  pair  of  spiraclea 
on  the  protliorax^  but  they  are  no  larger  than  those  on  tlie  basal 
eeginent  of  the  abtloiuen.  It  is  difficult  to  gay  whether  they  are 
si tn filed  on  the  prothoracic  or  mesothoracic  segment^  but  I  am 
inclined  to  regard  them  as  placed  on  the  extreme  bmd  edge  of 
the  prothoraeic  ring. 

A  curious  fact  may  be  here  mentioned,  as  I  have  not  seen  it 
noticed  before,  regarding  the  distribution  of  the  tracheiB  in  the 
larva  of  Corydulus»  Tlie  main  tracliea;  suddenly  enlarge  from  the 
second  abdominal  spirncle  to  the  base  of  the  head,  when  it  sub- 
dividoB  and  distributes  branches  to  the  head*  From  the  spiracle 
on  the  bastil  abdominal  segment  a  trachea,  as  large  as  the  an- 
terior swtdlen  portion  of  the  main  trachea,  takes  its  origin  and 
passes  directly  under  the  main  trachea.  Now  both  trachere  send 
a  branch  opposite  to  where  the  mesothoracic  stigma  should  be,  if 
present,  /.e,,  on  the  hind  edge  of  the  ring-  Both  branches  of  tlie 
traciiea?,  the  main  one  and  its  fellow,  anastomose  perfectly  over 
the  branch  sent  off  to  the  prothoraeic  spiracle, 

This  douliling  of  the  tracheie,  which  are  so  very  large^  forma 
evidently  an  hydrostatic,  as  well  as  respiratory,  organ  and  serves 
to  lighten  the  anterior  and  heavier  portion  of  the  body,  as  in  the 
dilated  air  sacs  of  the  terrestrial  insects.  This  fact  seems  to 
sustain  the  view  of  Gcgcubaur,  f  that  the  trachcte  were  at  first 
closed,  forming  air-bladders,  and  nftcrwards  performed  the  func- 
tion of  respiration. 

It  would  appear  from  these  HilU  inai  while  no  more  than  ten 
pairs  of  spiracles  are  to  be  found  on  the  liodies  of  any  one  spe- 
cies of  the  groups  of  insects  above  mentioned,  yet  that  eleven 
segments  of  the  body,  in  dilfcrent  species  taken  collectively,  bear 
them,  Kow  if  we  turn  lo  the  Thysanurous  genus  Campadca,  we 
shall  fiuil  on  the  authority  of  Meinert  that  it  liears  spiracles  on 
each  thoracic  segment  From  this  fact  we  are  iuclined  to  regard 
eleven  as  the  normal  primitive  number  of  pairs  of  spiracles. 
Probubly  the  larva?  of  the  different  groups  of  winged  insects  had 
originally  a  pair  on  each  thoracic  segment.  Certainly  at  least  on 
evolutional  grounds  from  the  indications  in  existing  caterpillars 

*Th«'n?  lire  two  imtr^  of  »piniclot  m  t\w  met^oibonicic  and  mcCn  ttttimeU<  ilii^ 
r«s|iccliveiy  Iti  tlio  LiUeUtiUtl»!  nn4  Ephemcriilae  (noue  abilominoj,  »a  Ui«  liirva  luvt 
noni'j,  mid  in  the  Mymu'h^oriA  and  rerUdit*. 

fC.  (JcgouUauf,  Ct-UudAU^e  der  V^iirglolebendeu  An  a  to  rale,  ito  Anfli^o,  tS70.  p,  437 
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we  are  perhaps  warranted  in  ccmciuding  that  the  ancentrnl  typei 
lepidoptcrau3  larvie  was  provided  with  two  pairn  of  thuiiielc  apli 
eles* 


GEOGRAPHICAL  VARIATION    IN    NORTH 
AMERICAN    BIRDS,* 

BY   J*    A.    ALLEN. 


Probably  the  birds  of  no  eqtml  area  of  the  earth's  snrface 
better  known  than  those  of  North  America  north  of  Mexico,  ocof 
the  whole  continent  southward  even  to  the  Isthmus  of  Puimioi,  { 
No  nmsenms  in  the  world,  probably,  possess  bo  lar-  -  of 

gpecimens  of  single  species  as  there  are  of  North  Am-  all 

in  the  Mnseum  of  the  Smithsonian  Institution  ami  fti  tbe  Mui^ia 
of  Comparative  Zoology,  nor  from  so  many  localities-     In  many 
instances  single  species  arc  represented  by  hundreds  of  ^pccttnssf 
collected  at  frequent  intervals   throughout  their  known  range  ] 
Those  contained  in  the  Smithsonian  Institution  have  been  moit 
carefully  elaborated  by  Prof,  BairU  and  others,  whose  rcport»  uikm 
them  have  justly  acquired  a  world-wide  reputation  for  their  Uior^ ; 
oughness  and  accuracy.     Those  in  the  Museum  of  ComparaUte  ! 
Zoology"  have  also  been  carefully  studied. 

•  Briefly,  then^  what  are  the  facts  and  the  general  renulUc  tbat 
have  followed  the  investigation  of  this  exceptionally  Inrgu  amonot 
of  material?  What  are  the  allowable  inferences,  aiitl  what  grncfit 
principles  have  been  apparently  established  ?  To  answer  tlieae  qoe^ 
tious  as  briefly  as  may  be  ia  tbe  object  of  the  present  remarka, — 
premising,  however,  that  the  formerly  current  opiuions  reapectiagi 
tbe  rank  of  a  certain  class  of  forms  heretofore  generally*  rei!;artl«Hj 
as  specific  have  been  radically  modified.  Intergrndalion  has  beta 
frequently  traced  between  widely  diflTerent  forms,  a  grailual  e(Mitoi*| 
cence  in  scores  of  instances  having  been  positively  established* 
and  rendered  extremely  probable  in  a  large  nuuiber  of  olhcri. 

In  North  America  geographical  variation  exhibits  two  tnailptil  I 
phases:  —  (I)  a  differentiation   with  differences  of  1"         "     ind 
elevation,  and  (2)  differentiation   witli  diHerences  of  U*i 

which,  for  convenience,  may  bo  termed   respectively  latitudliial 

*Fram  the  Proe.  Bo«t*  Boo.  Kat.  lUit,*  vol*  xw,  p.  Sli. 
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ftnfl  loTigitiirlinal  vnriation,*  In  res|>ect  to  bolli,  dilTerciiUation 
occurs  in  clltrerent  degrees  in  dilTerent  groups,  in  accordance  with 
thoir  general  tendency  to  variation,  or,  as  it  were,  in  proportion 
to  their  normal  decree  of  plasticity*  In  regard  to  variation  with 
latitude  the  modi tieati our  are  apparently  more  general  than  in 
what  I  have  termed  longitudinal  variation.  In  latitudinal  varisr 
tion  the  diflbrentiution  affects  not  merely  color,  but  Biaee  and  the 
details  of  structural  parts,  whereas  color  appears  to  be  the  main 
element  affected  by  longitudinal  variation.  The  fact  of  variation 
In  size  has  been  conceded  as  a  general  law  by  the  majority  of  at 
least  American  ornithologists  and  mammaUtgists  since  it  was  so 
Iblly  established  by  Prof.  S.  F.  Baird  in  1857  and  1858,  in  hia 
admirable  reports  on  the  mammals  and  birds  of  North  America, 
published  in  the  series  of  Government  licports  on  the  explora- 
tions and  surveys  of  the  various  Pacilic  Raih'oad  routes.  Prof. 
j^liurd  then  and  subsequently  f  called  attention  to  the  fact  of  the 
iter  length  of  the  tail  in  several  species  of  birds  at  certain 
localities,  and  cites  instances  of  the  larger  size  of  the  bill  at 
southern  points,  and  the  paler  color  of  tl»e  plunuigc  of  the  birda 
of  the  Plains  and  the  arid  peninsula  of  Lower  California.  All 
his  subsequent  works  have  furnished  numerous  citations  of  similar 
variation  with  locality,  but  instead  of  insisting  upon  any  common 
tie  connecting  these  phenomena  as  the  result  of  general  laws,  they 
were  viewed  as  evidences  of  specific  differentiation.  The  differ- 
ences are,  indeed,  so  great  between  many  of  the  forms  now  known 
to  intergrade  that  it  !b  not  surprising  that  they  were  regarded  aa 
different  species  when  known  from  only  a  few  examples,  appar- 
ently  uncouuected  by  intermediate  forms.  Sul>sequcntly,  however, 
it  has  been  found  that  they  are  not  trenchantly  separated,  inter- 
medinte  forms  so  linking  them  together  that  they  can  bo  only 
vaguely  diagnosed.  These  connecting  links,  inhabiting  —  at 
toast  in  the  breeding  season  —  localities  intermediate  in  geograph- 
ical position  and  in  climatic  conditions  to  those  frequented  by  the 
more  extreme  forms,  suggest  an  intimate  genetic  relationship  and 
a  differentiation  nuiinly  or  wholly  through  climatic  influence,  or 
the  diverse  conditions  of  environment- 
Latitudinal  variation  presents  the  following  phenomena,  which 
are  of  such  general  occurrence  tliat  even  the  exceptions,  if  such 
there  reallj^  be,  are  exceedingly  few. 

•  Ste  Bull.  Miu.  Com  p.  Zoot.,  yoL  lU  pp.  221^347,  ««  *tq,^  AprU,  mU 
t  Aiuer.  Ji>uru.  6ci.  imd  Aria,  yol.  xUf  1806. 
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1.  As  regards  She.  There  is  a  general  redaction  in  tJi©  i 
the  individual  from  the  north  southward,  amouiiUtig  nol  tinft^ 
queutly  to  as  high  as  ten  to  fifteen  per  cent,  of  the  tnaximutn  tU« 
of  the  8[}eeie3*  TJie  reduction  id  much  greater  in  «ome  M{>ectttAf 
and  in  some  groups  of  species,  than  in  others,  but  U  ahnott  inva- 
riably consiileral»le  and  easily  recognisable. 

2*  In  respect  to  the  liilL  The  variation  of  the  bill  l«  somewkil 
Inverse  to  that  of  the  general  size,  as  a  rule  the  sontheni  formi 
having  generally  relatively,  and  often  absolutely,  larger  WIU 
than  northern  ones,  the  incrensed  size  taking  dittcrent  pntportioDi 
in  different  species  and  different  styles  of  bill.  Those  of  a  utoot,  I 
thick,  conical  form  generally  increase  in  general  aif-e,  but  espe> 
cially  in  thickness.  Those  of  a  slender,  attenuate  forra  bccomt 
slenderer  and  relatively  longer  at  the  eouthward,  with  a  deckJedlr  j 
greater  tendency  to  curvature- 

3.    Ju  rt^itjmct  to  the  Claws,    A  similar  increase  in  size  is  apfiar* 
cnt  in  the  claws,  especially  in  that  of  the  haUuXt  at  MHiUKfnl 
localities,  perhaps  less  marked  and  less  general  than  Uic  tacroati 
of  the  bilU  with  which  it  evidently  correlates, 

4*  In  re/»jx?c^  ^<?  the  Tail,    A  marked  elongation  of  the  tail  at 
the  southward  has  been  noticed  in  many  cases,  both  In  Cape  SL  j 
Lucas  birds  (Baird)  and  in  those  of  Flon<la, 

5.  In  respect  to  Color.  The  ditU'rences  in  color  are  enpodaltjl 
obvious,  and  may  be  reduced  to  two  phases  of  modifleatiofi:  — ' 
(a)  a  general  increase  in  intensity  at  the  southward,  and  (6)  ao 
increase  in  the  extent  of  dusky  or  black  markings  at  the  expetiat 
of  the  intervening  lighter  or  white  ones;  or,  conversely,  the  r^ 
duetion  in  size  of  white  spots  and  bars.  Under  the  gcaeral 
increase  in  intensity  the  iridescence  of  lustrous  species  l^ccomet 
greater,  and  fuscous,  plumbeous,  rufous,  yellow  and  olivaeeoai 
tints  are  heightened  in  species  with  the  color  contlnuoita  111  niaasea. 
Under  the  repression  of  light  colors  the  white  or  yil  d^* 

lags  and  spots  on  the  wings  nnd  tail  become  more  or  i-  t.ti, 

pud  frequently  to  a  great  degree,  in  species  barred  IranaTCjudfj 
With  light  and  dark  colprs;  the  dark  bars  wiilen  in     '  *     aril 

at  Uie  expense  of  the  white  or  lighter  ones,  somvi  ,  an 

extent  us  greatly  to  change  tho  general  aspect  of  the  si>eciea^  i 
is  the  case  in  tho  Ort^  virginianns  of  the  Atlantl-  ^ '  '  1  la' 

other  well  known  species-     Also  under   the  tent  In- 

crease of  dark  colors,  longitn<ltnal  streaks  ami  blotciies  OQ  tl 
ground  increase  in  extent  and  intensity  of  color. 


GEOGRAPHICAL  VAUIATION  IK  KORTH  AMERICAN   BIRDS.         537 


In  respect  to  longitmlinal  variation,  the  diflerences  appear  to  be 
mainly  those  of  color,  and  to  hold  a  direct  relationship  to  the  hu- 
midity of  the  cUtnato*  On  the  arid  plains  of  the  middle  and 
wcBteiTi  portions  of  the  continent  the  annual  rainfall  is  less  than 
half  tlmt  of  the  eastern  half  of  the  continent,  while  a  rainy  belt 
occurs  on  the  Pacific  coast,  stretch inp:  northward  ti'om  near  the 
mouth  of  the  CoUimhia  River  to  Alaska,  over  which  the  annual 
rainfall  is  double  that  of  any  portion  of  the  eastern  half  of  the 
continent.  Taking  the  species  that  present  a  nearly  continental 
range,  wo  find  that  almost  invariably  they  pass  gradually  into  the 
pallid  forms  of  the  interior  at  the  eastern  edge  of  tlie  arid  plains, 
the  greatest  pallor  being  developed  in  the  driest  regions,  as  the 
peninsula  of  Lower  California  and  the  almost  rainless  belt  along 
the  Colorado  River,  and  northward  along  the  eastern  base  of  the 
Sierra  Nevada  Jlountains ;  that  on  the  Pacific  slope  they  again 
reassume  nearly  the  tints  of  the  eastern  form,  bnt  more  to  the 
northward,  over  the  above-mentioned  rainy  region,  they  acquire 
^  depth  of  color  far  in  excess  of  what  the  species  presents  in  the 
^itlantic  region.  This  coincidence  of  bright  and  pale  tints,  with 
tlie  relative  humidity  of  the  locality  is  certainly  suggestive*  if  not 
demonstrative,  of  the  relation  of  cause  and  elfect  between  these 
two  phenomena,  since  the  same  rule  is  traceable,  over  large  por- 
tions, at  least,  of  the  Old  World ;  the  Scandinavian  forms,  for 
instance,  being  darker  colored  than  the  couspecific  races  of  Cen- 
tral Europe,  and  these  again  darker  than  those  of  Northern 
Af^neu  and  the  adjacent  regions.  Humidity  alone,  or  in  con- 
junction with  greater  intensit}^  of  light,  seems  equally  well  to 
account  for  the  increase  of  color  to  llie  southward.  Yet,  from  the 
well  known  bleaching  effect  of  sunlight.  Intensified  by  reflection^ 
upon  the  colors  of  animals  living  upon  sandy  islands,  and  sea- 
beacJies,  and  desert  interior  regions,  it  seems  doubtful  whether  the 
larger  share  of  modification  in  intensity  of  color  lu  birds  may  not 
be  due  to  humidity  alone,  or  to  humidity  and  a  high  temperature 
together,  ratlier  than  to  intensity  of  light.* 

in  regarti  to  the  enlargement  of  peripheral  [jarts  at  the  south- 
ward, it  seems  not  unreasonable  to  suppose  that  the  increase  of 
temperature  in  stimulating  the  circulation  in  these  exposed  mem- 
bers may  have  something  to  do  with  it,  especially  in  view  of  the 

•Soo  on  tTUd  point  Atrtbor  reioftrkt  by  tli6  aAtuo  writer  tu  Proc.  Boat.  Soq.  Itftt^niil, 
vol.  xvt,    Jane,  1S74. 
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evidence  afforded  by  mammfils*  which  in  general  i)reseiit  din 
mod  locations  parallel  wllh  those  of  birds* 

Whatever  may  he  the  cause  of  the  above  modiflcatiotin  of  itmc^ 
are  and  color  nt  differcrit  localities,  we  eertAinly  lind  the  followiii^ 
coincidences;  I.  In  accordance  with  the  increase  in  the  inli'iiMtf 
of  color  in  individuals  of  the  same  species  from  lite  nartb  coiit^ 
ward,  in  the  northern  hemisphere,  the  brighter  coU>red  speclifii  In 
genera  represented  in  both  the  tenjpei-ate  an<l  tropical  rc^oai 
oceur^  as  a  general  rule,  at  the  southward ;  the  Mame  faet  li<ildia| 
good  also  for  sub-fumilies.  In  cosmopolitan  genera,  famiUemcte*, 
the  tropical  species  are  almost  alwa^'s  brighter  colored  than  llM 
extra-tropical  ones.  All  the  most  gorgeously  colored  families  of 
birds  are  either  exclusively  tropical  or  semi-tropical,  with  genertlly 
the  outlying  species  more  plainly  colored  than  the  average  for  itia 
family.  II.  In  accordance  with  the  increane  in  the  size  of  the  liQI 
at  the  southward,  all  the  specieH  that  have  this  member  enorniotttly 
developed  are  tropical  or  semi-tro^ncal,  not  only  such  fiuniUes  M 
have  the  beak  at  its  maximum  of  development,  as  the  toueaiiit  mod 
bornbills,  but  in  all  groups  in  which  it  is  unusual ly  large,  the  ex- 
treme development  is  reached  in  the  intertropical  regions*  IIL 
In  respect  to  the  taiU  with  very  few  exceptions,  all  long- tailed 
forms  attain  the  highest  development  of  tbis  member  wUhin 
near  the  equatorial  regions. 

The  facts  indicated  above,  in  respect  to  the  innscnljiti 
formerly  regarded  as  specifically  differentiated,  will  t' ^  r^  , 

quire  modifications  of  the  hitherto  accepted  nomenclatore.  E«|»  j 
dently  many  of  these  forms  are  so  strongly  marked  Uml  Ibejf 
should  be  in  some  manner  recngnixcd  in  nomenclature,  ibougll 
admittedly  of  less  than  specific  rank.  Most  naturalists  now  prac- 
tically recognize  as  species  such  groups  of  individuals  as  are  no! 
known  to  graduate  by  nearly  imperceptible  stages  into  any  oiliisf 
similar  group ;  and  as  varieties,  such  groups  of  individnaU  as 
occur  at  certain  localities,  or  over  certain  areas,  which  ditFer  rooft 
or  less  from  oUicr  groups  inhabiting  other  (generally  c/>ntiguims) 
localities,  with  which  there  is  evidence  that  they  do,  more  c*r  less 
fully,  intergradc.  Convenience  seems  to  demand  soeb  a  Cfiorsei, 
in  order  to  enable  the  naturalist  to  speeifj'  what  particular  rarie^ 
or  race  of  a  species  inhabits  a  givt»n  section  of  country — a  melJ* 
In  fact,  already  more  or  less  generally  practised. 

Finally,  what  is  the  bearing  of  these  facts  of  geographical 
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ration  npon  tlip  question  of  orig'in  of  genera  and  species?  Hav- 
ing approached  the  euhject  from  a  geograpliical  stanilpoiut,  my 
own  impression  of  the  importance  of  the  comlitiona  of  environ- 
ment in  mollifying  the  characteristics  of  animals  tnay  have  unduly 
impressed  me  ;  3*et  that  they  exercise  a  rjreater  inlliience  than  is 
cttrrontly  recognized  I  think  must  be  admitted*  How,  for  instance, 
can  natural  or  sexual  selection  satisfactorily  account  for  the  occur- 
rence of  pallid  forms  in  arid,  semi-desert  regions,  and  of  brijrhter 
colored  forms  in  contiguous  buraid  districts,  or  the  generally  in- 
creased intensity  of  color  southward,  and  its  maximum  dcvelop- 
meut  only  toward  and  within  the  tropical  regions  ?  In  many 
cases,  it  is  true*  the  change  in  color  may  be  protective,  as  it  doubt- 
less is  in  the  assimilation  of  the  pale  tints  of  birds  and  other  ani- 
mals inljabiting  arid  plains  to  the  generally  gray  color  of  the 
vegetation  and  the  earth  itself  in  such  localities ;  yet,  as  the  re- 
semblance of  the  birds  of  these  arid  districts  when  young  or  in 
fresh  plumage  to  those  of  the  adjoining  regions  at  the  same  season 
is  much  greater,  as  a  general  rule,  than  at  the  end  of  the  breeding 
season,  we  have  thus  palpable  evidence  of  the  direct  modification 
of  color  by  environijig  conditions*  Again,  it  is  hard  to  see  how 
the  intenser  antl  darker  shades  of  the  iridescence  of  the  QuHscali 
in  the  South  Atlantic  and  Gulf  Stales,  or  their  slenderer  and  more 
decurved  bill,  or  the  greater  breadth  of  the  transverse  black  bars 
on  the  breast  of  the  southern  form  of  Ortt/x  Virginianus  can  be  in 
the  one  case  any  more  **  protective,"  or  in  the  other  give  greater 
nicility  in  obtaining  food,  than  the  diifereut  colors  and  the  differ- 
ently proportioned  beaks  of  the  northern  forms  of  these  species  j 
or  of  what  advantage  the  large  claws  and  long  tails  can  be  at 
southern  localities  rather  than  at  nortltern*  The  variation  in  color 
Is  not  apparently  any  better  explained  by  sexual  selection  than  arc 
the  other  modifications  by  natural  selection,  for  it  is  hardly  sup- 
posable  that  sexual  selection  should  act  in  so  uniformly  an  acceler- 
ated degree  toward  the  southward,  or  so  generally  from  arid 
regions  toward  raoister  ones.  On  the  contrary,  it  is  just  this  grad- 
ual and  general  modification  over  wnde  areas  that  apparently 
points  to  climatic  influence  as  the  differentiating  cause.  There  is, 
flirther.  frequently  a  closer  assimilation  of  the  sexes  at  the  south- 
ward, Vis  among  the  IcieridcE^  through  the  greater  increased  bril- 
liancy of  the  female  as  compared  with  the  male,  which  is  rather 
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the  reverse  llmw  otherwise  of  what  \b  commonly  suppofted  lo 
the  result  of  sexual  selection. 

Freely  Acltnitting,  however,  thnt  both  niituml  «elecUon  ami  gez« 
ual  selection  are  causes  of  modiflcaiion  in  th('  '     '     '   "       tli* 

tion  of  animals,  I  am  led  to  regard  them  as  si  a^a 

priman,^  elements,  and  that  clhnate  and  other  environing  ccmdl- 
tions  take  a  larger  share  in  the  work  ilmri  the  majority  of  eroln- 
tionists  seem  willing  to  admit*  Kvidenlly  no  aingle  law  will 
exphiin  all  the  phases  of  modification  by  descent,  an<l  in  uddttioo 
to  those  above  alluded  to*  doubtless  what  Hyatt  and  Cope,  nmong 
American  zoologists,  have  termed  the  laws  of  acceleration  and  re- 
tardation are  among  the  other  causes  of  the  mo<1  ideation.  In 
birds,  even,  phenomena  are  apparent  that  cannot  be  fttrlctly  ttK 
mitted  into  the  category  of  geographical  or  elimtttic  %*jiriaticitii, 
but  seem  singularly  to  combine  some  evident  fentnreiK  of  ihi*  char- 
acter with  a  retention  of  a  few  embryonic  characteristics*  c»i>eeially 
in  respect  to  coloration,  of  allied  intergrading  forma,  as  occiin  fo 
some  of  the  birds  of  the  middle  portion  of  the  North  AmeHcao 
continent  as  compared  with  those  of  the  eastern  portion*  Agabl« 
in  re«ipect  to  insular  regions,  while  the  above  mentlontnl  generil  j 
laws  of  climatic  variation  are  there  evident,  certain  <  'Op- 

tional  modifications  obtain,  that   seem   specially  to  Ist 

those  regions. 

A  w*ord,  in  conclusion,  respecting  hybridity  :- — Win  .ra* 

tively  few  instances  were  known,  in  which  specimens  <  i  In 

various  degrees  the  characters  of  two  quite  distinct  fomi!i,  Ihclf  | 
synthetic  character  was  gencrall}'  explained  by  the  theory  of  hy- 
brid! t}*  ;  but  the  irrefragability  of  the  evidence  now  at  hand  in 
proof  of  the  intergradation  of  such  forms  over  large  amaa, — tlie  j 
transition  being  so  gradual  as  to  occupy  hundreds  of  miles  In  Vati 
passage, —  and  also  coincident  with  a  similarly  gradual  clmi»)?tt  liiJ 
the  conditions  of  environment,  together  wiUi   the  *!•  Sb 

evidence  of  the  power  of  climatic  influence,  seems  to  *'*,.  ...^..  *•  Cir 
more  satisfactory  explanation  of  these  perplexing  pbenomeiuL 
But  an  advocate  of  the  llieory  of  hybridity  might 

this  grmlual  transition  over  a  >vide  area  is  no  oi^^ .. 

tlieory,  sinc^  the  gra<bial  fading  out  of  the  impression  of  contifltl 
In  either  direction  from  the  lino  of  junction  of  tlie  respectitt^ 
habitats  of  two  forma  is  just  the  result  that  would  bo  nijlic-iirii 
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Blieh  a  sexual  iutermingling  of  the  forras  in  question*     But 
the  real  objecUon  to  the  theory — granting  the  i>08&ibUity  of  hy- 

I'brklLration  on  such  a  gigantic  scale,  which  seems  really  improb- 
able— is,  that  widely  cliflerent  forms  occur  also  at  dilfereiit  points 
in  iatitude,  between  which  each  successive  stage  of  gradual  drti'cr- 
eutiation  can  be  leadily  traced,  where  hybridity  can  scarcely  be 
BU[)posed  to  account  for  the  gradual  change.  Furthermore,  grad- 
ual dilierentiatiou  is  now  known  in  so  many  cases  that  it  aaiouuts 
to  the  demonstration  of  climatic  variation  as  a  general  law,  by 
means  of  which  a  species  may  be  safely  predicted  to  take  on  a 
gi%*CD  character  under  certain  specific  climatic  conditions.  If  the 
theory  of  hybridity  be  urged  Lo  account  for  the  intergradation  of 
forms  occurring  at  localities  dilfercntly  situated  in  respect  to  lati* 
tnde,  as  has  sometimes  been  done,  it  evidently  falls  under  the 
weight  it  has  lo  support ;  and  yet  thet'o  seems  to  be  little  better 
evidence  m  its  behalf  in  cases  where  the  iutergrading   furms 

I  happen  to  be  dilfei^ently  situated  in  respect  to  longitude* 

To  describe  in  detail,  or  even  to  give  illustrations,  of  geograph- 
ical modification  would  require  more  space  than  would  be  proper 

^  to  use  in  this  connection^  especially  since  a  preliminary  exposition 
^the  facts  upon  which  the  preceiling  generalizations  have  been 
ed,  has  alreatly  been  presented  in  two  papers  in  the  Bulletin 
of  the  Museum  of  Com|>arative  Zoology  (Vol.  11,  No.  S|  Aprili 
1871,  and  Vol.  Ui,  No.  G,  June,  1872). 
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Recent  publications  on  Okxitholoot.  —  Like  the  pages  of  the 

I  Naturalist  with  which  our  readers  are  of  course  suflJciently  fa- 

miriar,  recent  issues  of  nearly  all  our  scientific  institutions  show 

notable   activity  in   ornithology,  and    a  number  of  papers   have 

I  accumulated  on  our  table.     In  the  Philadelphia  Academy^s  Fro- 

I  ceedings,  Mr,  Thos,  G.  Gentry  has  described  peculiarities  in  the 

nidifications  of  Sai/ornU  fu3cus  (l87iJ,  p.  292)  and  Vtreo  aoUtartus 

(op.  c/t.,  354) ;  Mr*  B.  11.  lloopes  has  published  a  new  variety, 

Krideri,  of  Bideo  borealU  (op,  cit.^  238,  pL  5)  from  Iowa,  a  pale 

i  race  of  the  dry  interior,  apparently  as  distinct  as  some  others  novr 

currently  recognized.    In  the  Boston  ISociety's  Proceedings  (xvi, 
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187.1,  106),  Dr.  Brewer  has   con  tinned  tbe  dev*' 
Bendire'ti  Arizona  oological  colli?ction3,  which  w,i  ;    tn ' 

Natcralist  (June,  1873,  821)  describing  several  r&rtcUcft  on 
elites.     The  identifications  appear  to  be  correct,  «^         "      '  Uktlfif  ] 
Carpodncua  Cassijiit  which  Bhonld,  we  believe,  Hlrin  .  ^Tni&tU^ 

and  that  of  **  Myiade»ten  TowmendU"  an  evident  slip  of  the  pm 
for  Pkarnopppla  nitens. 

Dr,  Brewer  has  also  a  brief  notice  of  the  North  Amencaii  Mf- 
hckhhfs  (Pr.  B.  S.  N.  II*  xvi,  pt.  ii),  in  which  he  takes  tiie  gronsd 
that  there  are  eight  species  of  this  8ubgL*nns,  a  vicif  at  ^^arianee 
with  that  now  commonly  accepted  by  ornitltologists,  who  nnlnrc 
the  number  to  four  or  five.  For  ourselves*  we  concur  mort?  neaiiy 
with  the  mode  in  which  the  several  forms  are  handi-"!  't»  tr-.n  Ut< 
work  of  Messrs.  Baird,  Brewer  and  Ridgway. 

The  important  business  of  cataloguing  the  Bojituu  S  rt!- 

leetionof  birds,  ably  begun  l*y  Mr.  A.  Hyatt,  has  been      i  aa 

by  Mr.  R.  Ridgway,  who  has  gone  carefully  over  U>e  sertes  off 
Ilaptoresy  identifving  the  specimens  and  naming  tbcro  dpoii  hb 
protracted  and  favorably  known  studies  of  this  group-  His  paper 
(Pr.  Bost.  Boo.  xvi,  1873,  43),  though  simply  a  catalogtie,  becofnea 
at  once  an  authority,  and  places  the  colteetloo  upon  a  more  idliflfae- 
tory  basis  than  it  has  hitherto  rested  upon.  We  winh  that  arrange* 
ments  could  be  made  for  him  to  go  over  the  PhlladelphSa  Aoul*^^ 
Cray's  Maptores  in  like  manner;  it  is  a  very  desirable  |d<n»  of' 
work,  which  must  be  done  some  day,  and  wc  know  of  no  one  mors 
competent  to  do  it.  The  article  is  supplemented  witli  mono- 
gra[>lis  of  the  geuera  Micrastur,  Gerauospi^fiu,  liupornis  and  Glaa* 
cidium,  worked  out  with  the  same  patient  care  and  to  the  sauM 
extent  of  analytical  tlctail  which  have  marked  his  previous  laban. 
Without  here  entering  upon  a  criticism  of  certain  <lct€rminaUoiis, 
as  some  of  those  in  the  genus  Micrastur,  which  will  require  n^ 
modelling,  wc  may  witness  the  extent  and  importance  of  Mm  ti 
vestigations  in  these  groups. 

The  same  author  has  lately  cleared  his  desk  of  seTdral  a«lcD-] 
tional  papers,  giving  as  the  benefit  of  much  study,  the  rehults  uf 
which  are  only  now  become  apparent.     The  mo9t  notable  of 
(Essex  Inst.  Bull,  v,  107)  describes  a  number  of  dcw  forms  Of  J 
North  Amcricau   Birds,  from  his  own  and    Prof.    Bnird's 
scripts.     The  descriptions  are  virtually*  of  one  parcel  wHIi 
lately  published  in  the  KATaaAusT)  in  advance  of  tli«  great 
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or  McSSfK  Bainl,  Brewer  and  Ridgway,  partly  in  courteous  accom- 
motlatiou  of  ourselves,  iu  order  tbat  tlie  names  might  become 
available  for  otir  **  Check  List,"  tben  in  press,  Some  twenty-five 
new  names  are  proposed  al!  together,  mostly  varietaK 

Mr,  liidgway*8  fuiirth  and  fitth  papers  are  local  lists  of  the  Birds 
oft  respectively,  Colorailo  and  the  8alt  Lake  Valley.  The  first  of 
these  is  a  digest  of  the  previous  literature  upon  the  subject,  to- 
getiier  with  the  large  amount  of  material  gathered  by,  more  par- 
ticularly, Mr.  C.  E,  Aiken ;  it  comprehends  the  birds  of  the  whole 
territory*  The  last  named  may  be  regiU'ded  as  In  some  measures 
complementary  to  Mr.  J.  A.  Allen's  recent  'Reeonnoiasauce'  (Bull. 
Mus.  Comp.  ZooL,  iii,  1872),  Mr  Ridgway*8  investigations  haviug 
been  conducted  from  May  untU  August,  while  Mr.  Allen's  were 
autumnal.  The  two  together  go  very  far  towards  completing  our 
knowledge  of  the  presence  and  movemcnta  of  the  species  within 
the  region  mentioned. 

In  evidence  of  the  great  activity  of  research  at  present  in  the 
southwent,  may  be  instanced  an  additional  local  list  by  Mr*  IL  W. 
Henshaw,  giving  a  resume  of  the  ornithological  results  of  bis  sea- 
eon's  connection  with  the  Wheeler  Explorations  west  of  the  100th 
meridian*  The  ground  covered  is  partly  what  we  went  over  in 
186-1-05,  which  has  been  latterly  reworked  by  Lt,  Bendire,  U.8.A. 
The  list  is  confined  to  Mr.  llenshaw*s  own  observations,  and  may 
be  regarded  as  pcrtectlj^  reliable,  not  only  in  the  identilkations  of 
the  species,  now  contained  in  his  beautiful  collection,  but  in  the 
observations  upon  their  movements  and  relative  frequency. 

lieturning  to  Mr.  liidgway's  contributions  to  ornithology,  we 
have  next  to  note  an  important  paper  (Ann*  Lye.  N.  Y*  x,  187i, 
8G4)  upon  the  birds  of  Illinois,  with  one  exception  the  first  article 
bearing  upon  the  w^bole  subject,  Mr.  R.  IL  IIolder*s  paper 
(Trans,  111.  Agric.  8oc.  iv,  185D-00,  C05  ;  247  species,  minus 
two  not  valid)  was  a  simple  enumeration,  and,  though  excellent 
as  far  as  it  went,  lacked  the  esscotial  qualifications  of  discrlm* 
inating  the  several  categories  of  residents,  migrants  and  strag- 
glers. Kennicott's  contributions  {op,  cit,^  j,  hH\) ;  187  species) 
were  confined  to  Cook  county,  and  to  a  supplement  of  22  species 
to  Henry  Pratten's  list  of  the  Birds  of  Wayne  and  Edwards 
counties  (181  sp* -|- '^-^=*^^^  J  ^P'  ct^,  qOQ)  with  the  addition  of 
Flotus  cnthinga  and  TutUalits  luculator  (Pr.  Bost,  Soc*  v,  IbOG,  iJS)l). 
With  the  exception  of  a  paper  wbich  we  Lave  not  seen,  by  F, 
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Brendel  (Giehers  Zeitsoli.  1857,  420),  am]  Mr.  Allen's  Nol 
the  Binla  of  Nortlieni  Illinois  (Mem.  liosl.  Soo.  5,  ISk'tH^  602; 
epecles),  no  other  formal  papers  on  the  subject  have  uppearecl  to 
our  knowledge,  though  Mr.  Ridjjway  himself  has  twice  oomnm- 
nicuted  short  pages  to  the  Natuualist  (v^  187:?,  430 ;  4  mrn  sps* 
cies;  and  Apr*,  1873).  The  present  list,  occupying  thirty  p&geiv 
gives  311  species  certainly  occurring,  with  43  **prol»abiUUcat* 
representing  a  total  of  nearly  350  species,  constituting  the  prub- 
able  avifauna  of  the  state.  Of  these  17G  arc  known  to  breed 
The  two  families,  Sylvieolidie  and  Fringillida?,  bead  ll>e  list  with  no 
fewer  than  30  species  apiece*  The  Anatidte  follow  with  $4*  tim 
Scolrtpacidce  with  25,  and  the  Falconidic  with  20.  Six  teen  fami- 
lies have  but  a  single  Illinois  representative;  the  remainder  av« 
ernge  about  five  species  to  a  family.  All  the  North  AmcHcm 
families  excepting  Chama?idie,  Procellariidic  and  Alcidiv  occur  m 
the  State.  Among  the  brcctlcrs,  the  SylvicolidiE  and  Frin{fiUi»i« 
are  as  before  best  represented  with  respectively  21  and  16  spei4et. 
Lake  Michigan  furnishes  a  large  quota  of  the  str  arooag 

waders  ami  swinunera.     Several  species  occur  not  attril>* 

tited  to  the  State,  and  the  number  of  rarities  is  quite  large.  Beiiif 
basect  upon  personal  observations,  as  well  as  upon  a  commtdl  of 
the  published  literature  of  the  subject,  and  possessing  Uie  best 
qualities  of  a  local  list,  the  present  paper  at  once  becomes  tba 
authority,  superseding  the  [>revious  incomplete  record*,  Wft 
notice  considerable  nomenclature  to  which  wc  arc  unaccucctoiiM^tt 
but  this  matter  scarcely  requires  criticism  in  a  paper  having  no 
special  classificatory  object ;  though  we  must  demur  at  what  s^ciiii 
'  to  us,  in  some  instances,  a  forced  reduction  to  varieties  of  accrkI* 
ited  species  upon  some  thcor3%  perhaps,  of  varietal  relatioafi 
with  European  forms  whose  iutergradation  with  ours  remaius  to 
be  proven*  It  is  unsafe  to  presume  in  such  cases,  or  eren  ta 
argue  from  analogy ;  nor  can  we  say,  at  present,  that  a  ctsrUto 
amount  of  observed  ditrerence  shall  be  held  speciffv  tm-l  aooll 
amount  only  varietal ;  we  want  to  see  the  links. 

We   have   an    ornithological  paper  from  a  com piiiii lively  n^f^ 
quarter,  by  a  WTiter  of  whom  we  have  not  before  learned  in  cttdi] 
connection.     In  preparing  a  Ileport  on  the  Birds  of  MttiDrsoli| 
(Bull.  Minn.  Acad.  Nat,  Sc,  i,  1874,  50)  Dr.  P.  L.  T^ 
not  appear  to  have  availed  himself  of  Mr.  T.  M.  1 1  .  ,         3I0 
Communication  (Bull.  Essex  Inst,  vt,  1871|  il3)«  nor  of  Dr.  J*  F.J 
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Ts  earlier  article  (Smith,  Rop,  1854,  2D1),  The  li«t  includes 
species,  being  thus  more  nearly  complete  than  either  of  its 
predecessors,  one  of  which  gave  60,  the  other  138.  This  number 
is  80  near  the  presumed  maximttm,  that  on  cusnaliy  looking  up 
the  subject  from  our  own  notes  we  find  only  about  20  species  to 
be  ndded.  Still  fewer  species  should  be  erased,  though  there  aro 
several  we  regard  as  uncertainties,  like  Cottfopus  Etchardsoni  and 
Empidonax  pnsiUus^  while  others,  as  Ardiibateo  Sanctfjokannis 
(given  in  addition  to  lagopus)  and  N^clale  albi/rona^  are  purely 
nominal.  As  usual  with  scientific  priJJling  in  a  new  place,  typo- 
graphical errors  are  too  frequent.  iL  is  the  most  satisfactory 
enumeration  of  the  birds  of  this  state  we  have  had,  while  ita 
value  as  a  mere  catalogue  is  much  increased  by  the  running 
commentaries,  giving  items  on  the  period  of  occurrence,  breeding, 
relativo  numbers,  etc.,  of  the  species,  a«  well  as,  in  many  in- 
etancee,  brief  notes  of  habits. 

We  have  not  yet  reached  the  number  of  the  fannal  lists  before 
as-  A  long  expected  paper  of  great  consequence  has  just  ap- 
peared in  the  Memoirs  of  the  Boston  Society  (ii,  1874,  pt»  iit.  No. 
II,  pp,  2C:>-^aiy)i  we  refer  to  Mr  G.  N,  Lawrcnce^s  **  Birds  of 
Western  and  Northwestern  Mexico,"  This  is  based  upon  the 
manttscripts  and  collections  of  the  late  Col,  A.  J.  Grayson,  of 
Mr,  J.  Xantus  and  Mr.  F.  Bischoff,  placed  by  the  Smithsonian 
Institution  in  Mr.  Lawrence's  hands  for  elaboration.  The  col- 
lections together  represent  316  species,  of  which  not  a  few  wero 
novelties,  recently  described  by  Mr.  Lawrence,  in  the  Annals  of 
the  New  York  Lyceum  and  the  Proceedings  of  the  Boston  Society* 
The  largest  and  moat  valuable  were  made  by  CoL  Grayson,  chiefly 
in  tlie  vicinity  of  Mazallan.  The  paper  is  enriched  with  copious 
field  notrs.  Col.  Grayson  having  intended  to  prepare  a  fidl  lH8tory 
of  the  Birds  of  Western  Mexico,  with  many  colored  pl.ntcs  of  life 
i^an  enterprise  most  unfortunately  cut  short  by  his  lamented 
deatli.  Mr,  Lawrence  observes  that  **  as  a  field  naturalist  ho 
should  take  rank  witli  Audubon  ; "  and  presents  extracts  of  his 
writings,  *•  exceedingly  graphic  and  of  great  value,  as  they  eluci- 
date the  economy  of  many  species,  of  which,  comparatively,  but 
little  was  heretofore  known/*  We  trust  it  may  not  be  long  before 
Mr,  Lawrence  will  further  elucidate  the  ornithology  of  Mexico, 
with  the  results  of  hia  examination  of  Sumichrast's  Tehuantepec 
collections,  ufion  which  he  has  been  engaged. 
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Messrs.  Jordan  and  Van  Vliock  publish  at  Apple  ton,  WIbc^  fal 
small  4to,  a  Popular  Key  to  the  Birds,  Keptile«  jmd  Fi»bc#  of  Um  ' 
Northern  States.  When  the  emended  edition  of  thtfl  praisAwanly 
endeavor  to  nnlock  this  portion  of  our  fauna  to  students  b  if- 
Bued  —  we  understand  a  revision  is  contemplated  —  w©  liuat  wt . 
may  be  authorized  by  the  merits  of  the  pubUcation  to  sp#jik  of  It^ 
more  highly  than  we  can  at  present. 

Though  somewhat  foreign  to  our  present  purpose,  TwTdtftnot  ii  ^ 
this  connection  to  Prof.   Rcinliardt's  continued  studies 
osteology  of  Water-birds  (Aft.  Vid,  Medd.  Nat.  For.  K    "      ^^7»,1 
123)  may  not  be  wholly  out  of  place,  as  we  are  convK  tka^ 

pailicularly  important  bearing  such  investigations  have  upon  tbo 
classification  of  the  future.  In  the  lute  paper  ;  "  •  lo,  the 
wing-structure  of  Procellariida*  is  treated  with  .  to  tlia 

presence  of  the  one  or  two  supplementary  ossicles  of  iho  e\k 
joint,  developed  in  connection  with  the  ^^  apophyso  croclin«* 
the  humerus,  and  tlie  origin  of  the  exUnsor  metacarpthn^ts  uid 
eztensor  pUcm  alar  is  {tenaoj'  patigii  of  some  authors).  He  dods 
the  bones  in  six  genera  and  not  in  eight;  but  as  the  sIjc  ai«  Uis^ 
richer  in  species,  it  is  present  in  about  two*thirds  tlw  spceiei  of 
the  family.  They  are  peculiar  to  the  family,  though  other  Xon^^ 
pennea^  as  well  as  Alctdas  and  Limicolffi  have  the  humeml  boolL 
He  points  out  their  functiou^  and  proposes  to  divide  tbo  gro^p 
primarily  upon  them.  —  Elliott  Coues. 

IIiSTORT  OF  North  Ameiucak  Bmns.* — The  annouoccinenl  ©f 
a  work  on  the  ornithology  of  North  America,  by  the  above- nmiiKtl 
gentlemen,  is  in  itself  a  guarantee  of  its  interest  auil  scttroUlk 
value ;  and  the  three  volumes  now  published  fully  satisiy  sQcli  \ 
pectations. 

A  work  of  this  character,  always  welcome,  is  particalarly  i 
tune  at  this  time,  as  the  need  of  a  comprehensive  ***  History  of 
North  American  Birds"  has  long  been  felt.  For  nearly  a  third  o( 
a  century  from  the  publication  of  Audubon's  ^^  Birds  of  Amerioi,^! 
in  1844,  until  the  present  year,  no  such  book  has  appeared. f  Ai 
long  ago  as  1858,  the  numerous  Government  expeditions  Itml 

•A  History  of  Korth  American  Blrd§.  by  8.  F»  Hftlrd.  T.  M.  Dr«w«r  anil  B.  J 
LftntI  n[r«le.   S  to1«.,  UrKG  Svo.    Bostnn,  LiUle  An<]  Drown. 

I  Wc  exclude  numerotis  monogniptifl  aucS  more  or  leee  loeal  Iitt««  tt»4  i 
wofkff.  which^  while  vAluat)le  in.  tli&maclve»»  cojitalii  liUie  or  noUilDg  Ui  nrgil^  l»  iVl'~ 
eral  and  Ui  eediBg  bAt^lta. 
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cumulated  so  great  ji  mass  of  material  as  to  necessitate  its  publi- 
cation, forming  the  well-known  ninth  volume  of  Pacitio  Railroad 
Reports*  This  was  almost  entirely  technical,  and  limited  to  clas- 
sification and  description.  Since  this  date  many  new  species  have 
been  discovered  and  much  additional  information  acquired,  which 
find  expression  here,  together  with  a  r^sum^  of  everything  of 
value  previously  published.  The  t3'pography  is  all  that  couhl  be 
'  desired,  and  misprints  are  noticeably  few  in  number.  The  ill  us* 
^m  trations  are  excellent^  and  comprise  a  full  length  figure  and  out- 
W  lines  of  the  bill,  wing,  and  foot  of  at  least  one  species  of  each 
m  genus  ;  and  sixty-four  plates  representing  the  head,  for  the  most 
part  of  life  size,  of  each  species.  Volume  I  begins  with  an  intro- 
duction giving  the  general  anatomical  characteristics  of  Aves,  and 
their  classificatiou.  Under  the  first  family,  or  Turdidfe,  are  in- 
clnded  sixteen  species  and  seven  varieties.  Two  only  ( T.  PaHasU 
with  vai'.  nanus  and  var.  AHdiiboni\  and  T.  Stvainsoni  with  var. 
ustulaluit)  are  found  from  ocean  to  ocean,  being  modified  in  certaia 
regions  as  above.  Turdun  conjiniit  is  united  to  mi^mtorius  as  a 
variety  ;  and  T.  ilktcns  of  Europe  is  admitted  into  our  fauna,  hav- 
ing been  twice  obtaine<l  in  Greenland, 

Ilarporhijnchus  LecojUei  and  longiroUri^  are  given  as  varieties 
respectively  of  H,  redivivus  and  nifius.  Phyllopneuste  Ktnnkoiti 
Baird  is  a  syuonyme  of  P.  borealU  Blasius*  the  latter  name  having 
priority ;  it  is  a  Northeastern  Asian  species,  accidental  in  Alaska 
and  perhaps  in  Europe  (Heligoland).  tSaxicola  cpnantke  is  now 
recognized  as  by  no  means  rare  in  the  northern  parts  of  our  con- 
tinent, where  it  seems  to  become  more  abundant  yearly.  Itegnltis 
Cuvieri  Aud.  is  included;  a  second  sj>ecimen,  together  with  the 
nests  and  eggs  of  the  two  common  species,  are  still  desiderata. 
The  ParinjE  comprise  twelve  species  and  three  varieties,  of  which 
'^the  latter  two  {P.  septentriomiUs  and  occidentalh)  are  races  of 
atrimpillus.  Sitta  includes  three  species  only,  S.  umleata  be- 
ing given  as  a  variety  of  CaroUnenifts^  and  pygmtea  (III,  502) 
as  **prol»ably  a  geographical  form  of  S.  pusilla***  Our  Creepers 
are  regarded  as  Certhia  familiaria  var.  Americana  and  var.  J/e^r- 
icana.  Here,  as  in  many  other  parts  of  the  present  work,  the 
tendency  to  unite  as  races  the  closely  allied  forms  of  Europe  and 
North  America  is  shown,  and,  in  our  estimation  at  leasts  most 
judiciou8l3^  In  regard  to  the  present  species  we  can  say  from 
careful  personal  observations,  that  the  habits  and  notes  (including 
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tlie  *'very  distinct  antl  varied  song**)  are  ft  I  most  pwciJi^ly  Wen- 
ileal  bgth  in  Lliis  country  and  in  Europe. 

Thryothoruit  Berlandieri  is  united  to  LudoMicianus  aa  n  vairie^; 
and  Troglochjies  Parkmanni  with  aedon.  T.  Americanna  AocL  Ii 
stated  to  be  aefl?ort  **in  dark»  acciduntully  soiled  [dniuii^is«"  T, 
hyemalis  and  Alanc^mis  are  given  as  geogrnpUical  nice«  at  th$ 
European  T,  parvuius.  A\fotarilta  uJba  of  Europe,  like  TurduM 
iliacus^  has  been  twice  obtained  in  Greenlanil,  and  more  fre^jnewlly 
in  Icelami«  and  is  therefore  described.  A  third  common  Ktiropeoa 
epeeies,  Anthus  pmtensis^  haa  also  been  procured  in  Grc«iiUail« 
and  more  recently  in  Alaska. 

Pages  177-325  are  devoted  to  the  SylvicoUd®,  and  form  afwy 
interesting  section.  Fifty-two  species  and  three  varietlca  aw 
enumerated,  the  genus  Dondroica  claiming  twenty-three  ftpet^ic** 
Geoihhjpia  MacgiUivrayi  receives  a  distinct  article  on  pp.  505-304; 
but  on  p.  297,  and  also  in  the  appendix  (III,  507),  it  ia  atiited  lo 
be  a  geographical  race  of  G.  Philadelphia. 

Ictena  hvgkauda  is  given  as  a  western  fonn  of  virens.  TU\fUfn 
species  of  Virco,  with  tliree  varieties  V.  gilvua  var^  iStccf iiuofii ;  K 
BoUtarius  var.  CcLssint  and  plumbeua)  me  described.  On  |ip,  5€3 
and  3C4,  V,  oUmceuH  is  stated  to  have  occurred  in  Knglaml ;  but 
it  is  somewhat  questionable  whether  the  specimen  ubtaiued  «s« 
not  F.  altiloquus,^ 

The  number  of  North  Amciican  shrikes  has  been  re<luoed  to 
two,  CoHurio  borealis  and  (7.  Ludiovkianus^  with  vnr*  rolntMim 
{:=:el€ganst  Baii-d  nee  Swainson)  and  var,  excnhUoroidtn.  Do  pp, 
i2C-428  is  given  a  synopsis  of  the  Certhiola*,  several  of  wlilcli 
(besides  C  Bahamensh)  may  very  i)088ibly  occur  aa  sti'agglers  ia 
the  southern  extremity  of  Florida. 

Pyranga  Coo2>eri  Uidgway,  is  united   to  P, 
grosbeak  to  Plnicola  enndeutor  of  Europe.     Pih 
iB^^a  well  marked  and  distinct  species,''  and  not  a  variety  al  Iht 
European  P.  coccinen;  it  is  a  Siberian  species  aecidr       '       A  tasks, 
and  has  been  once  obtained  in  Belgium.     Loxia  ua  ajid 

Meximna  are  united  to  ctirvim&tm  as  varieties,  and  (1, -i-SS^Xv 
leucoptera  to  hifasctafa;  but  in  the  appendix  (III,  500)  the  latter 
are  separated  as  ** entirely  distinct*' species.  The  delenniuation 
of  our  species  of  iEgiothua  is  as  follows:  —  I.  A.  canrjcent  of 
Greenland,  with  var*  exilipes  of  continental  Arcth-  a. *,....,».  it 

•  See  i  pcper  bjr  Breoi  In  Uie  London  **  FlelU^"  Mjijt  U.  i 
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A.  Unarius  of  continental  K,  Am  with  var.  IloIbi)lli  of  Greenland 
to  summer  and  conlinental  N.  A.  in  wrinter;  III.  A,  JlavlroHrU 
rar.  Brncnteri^  Leucnsticte  grheinucha  is  nnit4*il  to  tfphrocotia  as 
a  variety,  as  are  three  others,  campestnn  Baini,  UHoralU  Bainl, 
ami  (III,  509)  amtralis  Allen,  The  validity  of  PaMstrailuB 
prineeps  MaynarcU  as  distinguished  from  Centronyx  Bairdi^  ia  con* 
firmed.  PasHercuhts  iilcntdinH»,  Sandtcichemns^  and  anthinus  are 
eonsidered  to  be  geograpliical  forms  of  P.  mvanna;  and  P.  ijuUatus 
13  united  to  rosfratug.  In  Uie  Appendix  (III,  513),  speaking  at 
the  fact   that  f  ^iltts  Leconte*   is  intermediate   between  C 

Henslotvi  SLud  A  fnus  caitdacutusy  Vrot,  Baird  remarks  Uiat 

"this  renders  it  necessary  to  unite  Ammodroraus  and  Cotumiculua 
into  one  genus,  recognizing  them  as  subgenera,  definable  chiefly 
by  tlie  differeut  style  of  coloration  of  the  superior  surface  in  the 
two  groups/'  Uie  name  Ammodromns  having  priority. 

In  the  ftame  appendix,  p,  51C,  the  capture  in  California  of  a 
specimen  inlenuediate  between  Passerella  iliaca  and  Townsendi  is 
said  to  render  it  *•  extremely  probable  that  all  the  known  forma  of 
this  genus  arc  but  geographical  races  of  one  species." 

To  Afclonpiza  mclodia  are  allotted  six  varieties.  AUntda  arv^nsii 
of  Europe  claims  admission,  it  having  been  captured  in  Greenland 
and  Bermuda ;  and  it  has  also  been  introiluced  in  the  vicinity  of 
New  York  City,  apparently  with  success,  EremophUa  comuta 
**  appears  to  be  absolutely  identical  **  with  E,  alpentns  of  Europe, 
which  latter  name  has  priority,  Stitmella  neglecta  is  united  to 
jS.  magna  as  a  western  race. 

SltniiKS  vulgaris^  having  been  once  obtained  in  Greenland,  is 
included.  Tlie  raven  of  North  Anierica  ia  considered  to  be  a  race 
of  the  European  C.  corax.  Another  Judicious  change  is  the  re- 
ferring of  Pica  IlKrUonica  and  NutfaUi  to  P.  ciiudaia  as  varieties; 
KiUitdU  b*?ing  regarded  as  a  local  aberrant  form  of  Uudsonica^ 
differing  chietly  in  its  yellow  bill.  Tlie  difl3cult  family  of  Tyran- 
nidie  receives  a  careful  and  intc'restlng  review.  Contopus  7?/c/iaJtf- 
Boni  is  given  as  virens^  var. ;  and  Empidonux  TratUi  us  puaiUu^^ 
var,  Chordeiles  Uenryi  is  considered  to  be  a  western  form  of  C- 
popHne. 

Of  humming  birds  ten  species  are  described,  including  the 
doubtful  Hiauviatias  Linnmi.  Lamportiia  mango  is  mentioned  in 
a  foot  note  only. 
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The  number  of  vjxVui  spccica  of  wooripcckers  baa  l>eon  ^ 
erably  reduced,  only  twenty-three  being  ouufocratcd,  ioi  -       „; 
Oolaptea  hybridua^  and  oiuittiiig  Campfiphtlua  imperials  as  cxtn* 
limital.    Picas  Canadensis,  Harn»i  tiitd  ^u/i*/&oni  m  *  *    rij- 

io.*w«  as  varieties  ;  6?au'cinert  with />«6t\^*'i'Ks;  Piof  i«f 

with  tridactyluB  of  Europe ;  Sphifrapku9  nucltalU  and  ni6«r  wiUi 
van'ua.  On  p.  588,  vol  II,  speaking  of  Conurus  ('  ' '  nia  sad 
the  singular  con  fusion  f  still  existing  in  regard  lo  its  :  ^  baMtii 

etc.,  Prof,  Balrd  remaiks  that  **  in  view  of  their  very  limaeil  af«a 
and  rapid  diminution  In  numbers^  there  is  little  dooht  belt  Uial 
their  total  extinction  is  only  a  matter  of  years*  perhaps  to  lie  con* 
eummated  within  the  lifetime  of  persons  now  living/* 

The  third  volume  begins  with  the  Raptorea,  the  systemalic  *|ior* 
tion  of  which  is  by  Mr.  Ridgway.  Here,  again,  many  of  Iba 
allted  boreal  forms  of  North  America  and  Europe  are  unliiftl  at 
geographical  mces  of  the  same  species,  and  in  our  oplDton  if  ttli 
great  justice.*  Fifteen  species  of  owls  are  enumerated.  It  seenii 
to  be  definitely  settled  that  Nyctale  aihifn/nH  Cas:sin  is  tlie  young 
of  N*  Acadica,  Three  principal  varieties  of  Scopn  cwirto  art!  ^xtn  t 
Fhridana^  MnccaUi  and  KerinicoUU  The  dimorphic  condition  of 
this  species  and  Olauctdium  fejrugineum  (as  well  aa  •  *r»- 

limital  species)  is  well  compared  to  the  melani^tic  stat  jvib 

hawks,  In  the  one  case  reddish,  in  the  other  u  more  or  less  deep 
sooty  brown  being  the  color^    Spheotifto  hy]^  ■'  North  and 

Central  America  is  given  as  a  race  of  S,  i  ,:  of  Soutiii 

America. 

The  Falconitlie  comprise  tliirty-one  speciL's.  The  same  '^ 
rule  applies  to  the  allied  races  of  hawks  as  well  as  owls  of  l.i  |  ^ 
as  compared  with  those  of  North  America^  namely,  thai  in  Ibe 
latter  the  size  is  greater  and  the  color  much  darker.  This  onllra 
division  is  particularly  interesting,  many  new  fact#  in  regard  to 
the  breeding  habits,  etc.,  of  these  birds,  brought  to  light  by  set- 
eral  recent  travellers  in  the  Northwest,  being  published  brre  for 
the  first  time.    The  synonymy  of  the  North  American  gerfAjcooa 


*For  exumyle,  the  foUoiring  aro  u«w  ^iven  aa  tite  fipoctflo  immiM  or  i 

Cf/nn^tu  vnr,  ilwhoMemt  Athtr  palumitmrUu  var*  atricapittmt  JqtUla  dfcrfgiaihii  iWTw 

Cantntfh«i$,  etc. 
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as  follows: — I.  Falco  {Hterofnko)  gyrfako  Lliin.,  var. 
candkans  Gm.  ( :^  Groenlandicus  Daufl.)  of  Greenland,  wandering 
into  Europe  and  North  America;  H,  var*  Islandkus  Sabine,  of 
Europe,  Iceland,  Greenland  and  North  America ;  III.  van  $acer, 
Porster,  of  interior  of  continental  Arctic  America;  IV.  var.  Lab- 
k)ra  Aud. 

On  page  254,  a  li^re  of  the  curious  Onychotes  Gruherl  Ridgw. 
is  given,  Bnieo  oxypterus  is  united  to  Swavnmniy  and  J3.  ekgaris 
to  lineatus.  The  American  rongh-lcggod  hawks  (excepting  the 
western  Arcliibnteo  ferrugineuB)  arc  given  as  one  species,  and  that 
a  variety  (Saficti-johannis)  of  the  European  A>  lagopus;  the  me- 
laiiistic  condition  being  now  correctly  regarded  as  a  Aequent 
though  purely  individual  peculiarity,  like  albinism.  IInU(x4u8  aU 
hkilta  of  Europe  is  included  on  account  of  its  occurrence  in 
Greenland.  On  page  329  it  is  stated  that  ^Hlic  *bird  of  Wash- 
ington* of  Audubon  was,  without  the  least  doubt,  a  very  large 
immature  female  (of  the  bald  eagle)  in  about  the  second  year." 
It  is  to  be  hoped  that  this  question  is  now  finally  settled. 

The  true  Melengris  gallopam  is  described  as  inhabiting  tlio 
eastern  province  of  North  America,  with  vaiv  Mexkana  found 
from  Texas  and  Arizona  south  into  Mexico,  The  latter  race  is 
now  considered  to  be  the  origin  of  the  domesticated  turkey, 

Canace  PmnkUtU  is  united  to  Cmiadetms  as  a  variety  ;  C  fidi' 
ginosus  and  Itkhardsoni  to  obacurua ;  and  Bonasa  ninbelloides  and 
Sabini  to  uvibellus.  Three  species  of  Ptai^migan  are  onunierated  : 
—  L  Lagoptis  mutus  var,  rtipesMs  of  Arctic  America,  Greenland 
and  Iceland ;  IL  L,  albus^  common  to  Europe  and  North  America  j 
III.  X.  lencurug  of  Northwest  America.  Audubon's  L.  Ameri* 
caiius  is  united  to  the  first  species. 

In  the  Ap[jen(!ix  arc  given  a  number  of  new  facts  in  regard  to 
the  habits,  distribution,  and  synonymy  of  species  previously  con- 
sidered, anil  one  or  two  new  species  arc  added,  as  I7arporhifnchu9 
Bendim  Coues,  iSeiophaga  pkUi^  Peticma  carpatts  Cones,  etc.  It 
may  here  be  remarked  that  while  certain  species  arc  noted  as  hay- 
ing l»een  obtained  \n  Europe,  as  Ocdeoscoptea  Carolinensisy  Den-- 
droka  virens,  Progvc  subi^  Loxki  leucoptera^  ^^turn^Ua  magna^  etc., 
similar  mention  is  made  of  others  whoso  claims  to  such  notice  are 
equally  good,  as  Tnrdna  mtgtxttorhis^  Coccygus  Americanus^  JJar* 
porh/nchuH  r«/u«,  Itegulus  cakndula^  and  a  few  others,  A  glos- 
sary of  technical  terms  closes  the  volume. 
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In  conclufling  this  imperfect  sketch  we  would  only  add  Uiat  for 
years  this  will  bo  the  standard  work  on  the  ornUhoiogy  nf  Sarik 
America,  and  that  the  volume  or  vohiuies  on  *'  Water  Birdu"  will 
be  looked  for  with  much  interest  hy  studentj*  and  others  interested 
in  the  birds  of  our  country. —  J.  S.  Meihull, 


B  O  T  A  K  T  , 

DismrBUTTOK  of  Alpit^e  Plants.— M»  Be  Car 
at  the  late  Botanical  Conj^esa  at  Florence  a  con.  i\.u}u  on 

the  causes  of  the  distribution  of  rare  plants  on  the  Alp«.  Tht 
author  (M.  De  Caudolle)  explained  that  the  pv*  '  *  ' '  * n# 
flora  was  not   able  to  exert  a  great  influence  ui  ii^ 

flora,  inasmuch  as  the  great  changes  which  took  place  duriog  the 
glacial  period  had  necessarily  swept  away  this  ancient  vegetal Um. 
He  could  not  agree  with  those  who  consi<lered  the  Alp»  as  a  centre 
of  difi'usion  of  a  special  flora,  but  believed  them  rather  to  he  ibe 
refuge  ground  for  the  plants,  which,  as  the  glaciers  retired,  Itad 
found  conditions  more  fuvoralile  to  their  existence  than  in  ploeai 
lower  down*  In  proof  of  this  he  observed  Unit  the  richest  parU  of 
the  Alps  for  rare  plants  are  those  which  were  soonest  deprived  of 
glaciers,  the  ground  having  been  thus  cleared  fV>r  the  introdnction 
of  a  more  ancient  flora,  of  which  these  rare  plants  are  remiuuitd* 
The  southern,  the  eastern,  and  the  western  slopes  of  the  Alpa  wetc 
guccessively  cleared  of  the  principal  glaciers,  and  the  Sirisa  A1|M 
received  t!icir  flora  first  from  the  souths  and  then  tmm  llic  eanl  aod 
west.  The  author  then  asks,  ^*Why  sliould  the  plants  ascend  u 
the  glaciers  retreat,  and  why  should  there  be  greater  rariety  li 
this  advancing  vegetation?''  In  prcghicial  tirnea  there  wets  mai* 
moisture  in  the  climate  of  Europe,  and  consequently  the  dorm  ^ 
richer  and  more  varied.  After  a  time  the  climate  became  dfter,  I 
and  as  the  glaciers  retired  many  plauts  were  able  to  tQAlotttisi  1 
themselves  by  advancing  gradually  over  the  ground  an  it  boouiM 
unoccupied  by  glaciers,  finding  there  conditions  more  favonibli 
for  their  growth.  Hence  one  can  deduce  the  law  that  the  rlchnetfl 
and  variety  of  Alpine  floras  depend  on  the  antiquity  ^-^f  tlic4f 
introduetiou. 

Mr.  Ball  approved  of  M.  l>c  Candollc*s  mrMty  in  .^  ^tin 
tentf  but  he  did  not  consider  it  sufQcicDt  to  explain  all  ttiie  facts. 
When,  for  ioBtance,  a  rare  species  is  to  be  found  in  more 
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one  locality,  it  is  natural  to  suppose  that  formerly  it  had  occnpied 
all  the  ill  terra  Gil  late  ground,  and  that  the  glncier  coming  through 
the  midst  of  it  had  divided  it  into  two  groups.  He  was  also 
anable  to  understand  how  M.  De  Candolle's  theory  could  explain 
the  fact  of  certain  plants  growing  vigorously  in  limited  &pot8 
without  extending  their  area,  and  was  inclined  to  attribute  this 
limitation  to  the  nature  of  the  rock,  its  chemical  properties,  etc*, 

—  serpentine,  for  instance,  almost  always  supports  a  peculiar  vege- 
tation ;  thus  the  Engadine  Valley,  which  must  have  very  recently 
been  fVecd  from  glaciers,  is  remarkably  rich  in  rare  plants, —  M, 
TchiatchefT  remarked  that  in  Asia  Minor  he  could  find  no  trace 
of  glacial  action  which  could  help  to  explain  the  distribution  of 
Alpine  plants. —  Journal  of  Botany. 

AjdOUKT  OF  Water  Contaikkd  ik  the  Different  Parts  of  a 
Plant, —  At  the  same  meeting  M.  Galezuoff  gave  the  result  of  his 
researches  in  calculating  the  amount  of  water  contaitietl  in  the 
different  parts  of  a  plant*  Dy  dividing  a  trunk  into  a  number  of 
pieces  from  the  base  upwards,  he  found  invariably  that  the  quantity 
of  water  increases  from  the  base  towards  the  summit.  Of  the 
four  species  studied  liy  him,  he  found  Pinus  Hylve^trts  contained 
most  moisture  in  the  trunk,  and  Acer  the  least.  Betula  and  Pop- 
ulus  tremula  were  intermediate.  In  Pinus  the  bark  is  drier  than 
the  wood,  and  in  Acer  more  moist.  In  Betula  it  is  drier  in  the 
winter  and  spring,  and  more  watery  in  summer  and  autunm.  The 
contrary  takes  place  in  the  case  of  the  poplar.  In  the  brnnches 
the  same  law  holds  good  but  their  bases  are  drier  than  the  por- 
tion of  the  trunk  from  which  they  take  their  rise ;  and  the  petioles 
are  more  water^^  than  the  leaves.  In  the  flowers,  the  periixnth, 
the  filaments  and  the  styles  contain  more  water  than  the  anthers, 

—  Journal  of  Botany. 

ZOOLOaT. 

Recekt  Keseaeches  oh  TERMrTES  AND  Stingless  Honey-bees. 
-The  accompanying  letter,  just  received  from  Fritz  Midler,  in 
ithern  Brazil,  is  so  Interesting  that  it  appears  to  me  well  worth 
publishing  in  **  Nature.**  His  discovery  of  the  two  sexually  ma- 
ture forms  of  Termites,  and  of  tlieir  habits,  is  now  published  in 
Germany ;  nevertheless  few  Kngliahmen  will  have  as  yet  seen  the 
accoimt. 
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In  the  German  paper  he  justl)'  oorapares,  as  far  as  fUnctloo^ 
concernecl,  the  winged  males  and  f'ernales  of  the  erne  torm^  md 
the  wiDgla^s  males  aud  females  of  the  sccoDcl  form,  with  thots 
plaiitii  which  produce  flowers  of  two  forms,  serving  dilfcreni  eii4i» 
of  which  so  excellent  an  account,  by  his  brother,  llermatai  Mutkr« 
has  lately  a[ipearecl  in  *^  Nature/* 

The  fivct3»  also,  given  by  Fritz  Muller  with  respect  to  iUt  sting* 
less  bees  of  Brazil,  will  surprise   and  interest  entotiialoguitA^^- j 
Charles  Darwih. 

"  For  some  years  I  have  been  engaged  in  stndylnj?  the  nstml 
history  of  our  Termites,  of  which  I*  have  had  more  than  a  dozen 
living  species  at  my  disposition.     The  several  spc  '  **         ^di 

more  in  their  habitn  and  in  tlieir  anatomy  than  3^ 

aumed.     In   most    species   there   are   two  sets  or   u  ic., 

laborers  and  soldiera ;  but  in  some  specicH  {Cahlerm*  '\m 

laborers,  and    in  others  (Anophtermes  F*  M*)  the   ^ 
wanting.    With  respect  to  these  neuters  I  liavc  come  ■>**; 

concUision  as  that  arrived  at  by  Mr.  Dates,  vis,,  tf»at,  did4*itn 
A*ora  what  we  see  in  social  llymenoptera,  tliey  arc  not  rnrtlTj 
imajTos  (sterile  fenialea),  but  modified   larva?,  which  1  nil' 

farther  metatnorjjhosis.     This  accounts  for  the  fact  firv  .  ved 

by  Lespos,  that  both  the  sexes  are  represented  among  the  ^lerQc 
(or  80K:allcd  neuter)  Termites.     In  some  species  of  CitkAermes  the 
male   soldiers   may  even   externally  be   distinguished    from    lli« 
female  ones.     I   have   been   able  to  confirm,  in  alnaost   all   aur 
species,  the  fact  already  observed  by  IVIr.  Smcalhman  a  centunr 
ago,  but  doubted  by  most  subsequent  writers,  that  in  th 
of  the  queen  there  lives  alwa3*s  a  king.     The  nu>si 
fact  in  the  natural  history  of  these  curious  insects  is  tl 
of  two  forms  of  sexual  individuals,  in  some  (if  not  iu 
species,     Besides  the  winged  males  and  females,  whi<  h  sur  pr<>- 
duced  in  vast  numbers,  and  which,  leaving  the  termitarv  tn  Ur^^ 
swarms,  may  intercross  with  those  produced  in  other  c«  «'S, 

thei*e  are  wingless  males  and  females  which  never  leavu  im- 

itary  where  they  are  born,  and  which  replace  the  winged  males  or 
females,  whenever  a  community  does  not  tlnd  in  due  time  a  trot 
king  or  queen.     Once  I  found  a  king  (of  a  species  of  Euiermu} 

living  in  company  with  as  many  as  thirty-one  sucfi  ■  "  ital 

females,  as  they  may  be  calletl,  instead  of  with  a  ^  ^le 

queen.  Termites  would,  no  doubt,  save  an  extraoniiiMuy  ;\:ui'Unl 
of  labor  if,  instead  of  raising  annually  myriads  of  wingftl  mal«4 
and  females,  almost  all  of  which  (helpless  creatures  n  *»*) 

perish  in  the  time  of  swarming  vvilhout  being  ablf*  to  I'w 

home,  they  raised  solely  a  few  wingless  males  anti  h,  ! 

free  from  danger,  might  remain  in  their  native  tci  li« 

who  does  not  admit  the  paramount  importanoo  of  intisrcnnttBg 
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W^ot  conrse,  wonder  why  this  latter  manner  of  reproduction  (by 
wingless  intlivicUiaU)  has  not  long  since  taken  the  place  tluougli 
nutnral  selection  of  the  production  of  winged  mules  an<l  females. 
But  the  wingless  individuals  would  of  eouiHe  have  to  jmir  always 
with  their  near  relatives,  whilst  by  the  swarming  of  the  winged 
Termites  a  chance  is  given  to  them  for  the  intercrosaing  of  indi- 
viduals not  nearly  relate^l. 

From  Termites  1  have  lately  turned  my  attention  to  a  still  more 
interesting  group  of  social  insects,  vrz,,  our  stingless  honey-bees 
(Melipona  and  Trigona)*  Though  a  high  authority  in  this  matter, 
Mr*  Frederick  Smith,  has  lately  atUrmed  that  *' we  have  now 
acquired  almost  a  complete  histor3^  of  their  economy,**  I  still 
t>elieve  that  almost  all  remains  to  be  done  in  this  respect.  I 
think  that  even  their  affinities  are  not  yet  well  established,  and 
that  they  are  by  no  means  intermediate  between  hive-  and  humble- 
bees,  nor  so  nearly  allied  to  them  as  is  now  generally  jidmitted. 
Wasps  and  hive-bees  have  no  doubt  independently  acquired  their 
social  habits t  as  well  as  the  habit  of  constructing  combs  of  hexag- 
onal ecHs,  and  so,  1  tliink,  has  Melipona.  The  genera  Apis  and 
Melipona  may  even  have  separated  from  a  common  progenitor, 
before  wax  was  used  in  the  construction  of  the  cells;  for  in  hive- 
bees,  as  is  well  known,  wax  is  secreted  on  the  ventral  side:  in 
Melipona  on  the  contrary,  as  I  have  seen,  on  the  dorsal  side  of 
the  abdomen  ;  now  it  is  not  probable  that  the  secretion  of  wax, 
when  once  established,  should  have  migrated  from  the  ventral  to 
the  dorsal  side,  or  vice  versa. 

The  queen  of  the  hive-bee  fixes  her  eggs  on  the  bottom  of  the 
empty  cells  ;  the  larvie  are  fed  by  the  laborers  at  first  with  semi- 
digested  food,  and  afterwards  with  a  mixture  of  pollen  and  honey, 
and  only  when  the  larvie  arc  full  grown,  the  celh  are  closed.  Tho 
M€li|)ona^  and  Trigonie,  on  the  contrary,  fill  tbe  cells  with  semi- 
digested  food  before  the  eggs  are  laid,  and  they  shut  the  cells 
immediately  after  the  queen  has  dropped  an  egg  on  the  food* 
With  hive-bees  the  royal  cells,  in  which  the  future  queens  have  to 
be  raised,  dilfer  in  tlieir  direction  from  the  other  cells ;  this  is  not 
the  ease  with  Melipona  and  Trigona,  where  all  the  cells  are  verti- 
cal, with  their  orifices  turned  upward,  forming  horizontal  (or 
raiH?!}^  spirall\^  ascending)  combs.  You  know  that  honey  is  stored 
by  our  stingless  bees  in  large,  oval,  irregularly  clustered  cells; 
and  thus  there  are  many  more  or  less  important  differences  in  tho 
structure,  as  well  as  in  the  economy,  of  Apia  and  Melipona. 

My  brother,  who  is  now  examining  carefully  the  external  struct- 
[\YQ  of  our  species,  is  surprised  at  the  amount  of  variability 
which  the  several  species  show  in  the  structure  of  their  hind  legs, 
of  their  winge,  etc.,  and  not  less  are  the  differences  they  exhibit 
in  their  habits. 

1  have  hitherto  observed  here  fourteen  species  of  Melipona  and 
Trigoua,  the  smallest  of  them  scarcely  exceeding  two  millimetres 
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in  length,  ttie  Ifirsjcsi  being  about  the  size  of  fliin!Wi^*be€- 
of  thcije  species  lives  ns  a  pfirasite  vvitliin  llie  ne*!*  of  i«onvo  «>thir 
speeies.     I  liave  now*  in  my  gar<icn»  hivc8  ol*  four  --i, 

in  wliieli  I  have  observed  the  eonstniction  of  the  r<n  .g 

of  tUe  eggs,  etc»,  and  I  hope  I  shall  soon  be  able  to  «  i»i 

of  some  more  speeietj.     Some  of  our  species  are  bo  i  r«4 

beautiful  and  so  extiTmely  interestiuj^,  that  they  would  be  n  moil 
precious  acqtu^ition  for  zoolojjieal  gardens  or  large  bot'boQf<«; 
nor  do  I  tliinic  that  it  would  be  very  difllcult  to  bring  iheja  to 
Europe  and  there  to  preserve  tliftn  in  a  livbig  ntato* 

If  it  be  of  some  interest  to  you  I  sluill  be  glad  t^  give  joti  fVtim 
time  to  time  an  account  of  what  1  may  observe  in  my  Meit[K>iui 
apiary.  —  Natt/i*€, 


The  Europisan  IIoitse  Sparrow. — I  regret  very  much  that  a 
naturalist  generally  so  well  informed  as  Dr.  CoucSt  ^boiiM  tld  to 
giving  what  my  own  observations  compel  me  to  believe  to  be  im 
altogether  wrong  statement  in  regard  to  the  house  sparrow,  juiIk 
limbed  in  the  July  number  of  the  Naturalist.  Dr.  Coucs  mltnttt 
that  he  was  prejudiced  against  the  sparrow  from  the  b«»gmnlDg» 
He  expected  they  would  molest  onr  native  species;  he  was  alwoyi 
opposed  to  tbeu^  introduction,  and  he  is  now  a[>parently  only  too 
glad  to  condemn  them  on  the  scantiest  evi<icncc.  I  suboitt  tliAt 
this  is  too  important  a  question  to  be  thu«  dismissed,  espcciJilly 
by  a  gentleman  like  0r,  Cones,  M'ho  has  enjoyed  no  opporttiDilj 
of  knowing  from  his  own  observations  whether  the  opinions  l»e  It 
80  free  to  express  are  well  founded  or  not. 

The  statement  of  Mr.  Gentry  T  enlirely  discredit.  1  do  not  be- 
lieve that  the  habits  either  of  the  house  sparrow  or  of  the  robin, 
blae*blrd  and  our  native  sparrows  arc  different  in  Pennsjlvmiti, 
from  what  they  are  in  Massachusetts*  I  believe  that  If  any  evil 
bas  bL'fallen  these  birds  in  Pennsylvania,  Mr.  Gentry  rjoeg  ri«^t  s^* 
sign  the  right  cause  and  that  the  house  sparrow  is  innocent 
have  the  apaiTows  in  Boston  in  great  abundance,  and  foi  l  ^ 

I  have  day  after  day,  summer  an<l  winter,  closely  wai'  in. 

They  never  molest,  attack,  or  try  to  drive  away  any  binls,  e:Eoepi 
their  own  species,  and  that  only  from  amatory  induonces.  In  w«A 
times  the  males  are  pugnacious  against  other  male**  of  th**lr  own 
species,  but  no  tiling  more. 

The  females  are  not  at  all  pugnacious  under  nu\  vnriuu^.iiu^vn. 
In  Boston  the  robin  has  never  been  so  abnndant  as  it  is  lhi« 
enmmeri  and  the  sparrows  certainly  never  seem  so  nonufiromL 
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They  tecnl  ISgStBSf^ttle  by  sttle,  ami  tbe  only  molestation  llie 
robin  experiences  is  tliiil  once  in  a  while  a  spanow  hWnh  the  worm 
it  has  tl  ringed  from  the  ground.  But  the  sparrow  has  to  do  this 
slyly,  and  to  drive  off  a  robin  would  bo  an  undertaking  simply 
absurd. 

Then  as  to  the  native  sparrows.  If  any  one  of  these  seems  ex- 
posed to  being  driven  off  it  would  be  our  little  amiable  chipping 
sparrow.  Before  we  had  their  European  cousins  this  bird  was 
hardly  known  as  a  visitant  to  our  city.  Now  they  have  become 
abundant,  in  their  season^  and  what  is  very  remarkable,  they  seek 
out  and  keep  company  with  the  European*  Any  day  you  please, 
in  summer,  you  may  see  the  house  sparrow  and  the  chipping 
sparrow  feeding  together  in  close  proximity  and  3'ou  will  never  see 
tbe  former  molest  or  interfere  witli  his  confiding  companion. 

As  for  the  blue-birds,  the  boot  is  on  the  otlier  leg.  The  blue- 
biixis  do  molest  and  drive  off  tbe  sparrow,  and  have  been  known 
to  take  possession  of  and  keep  boxes  i>«t  up  for  and  belonging  to 
the  sparrow.  My  friend,  John  II.  Poor,  Ksq.,  of  Somerville,  had 
succeeded  in  introducing  the  house  sparrow  into  his  grounds,  in 
the  early  spring  of  1871.  They  had  begun  to  build  in  the  boxea 
put  up  for  Ihcir  homes,  when  blue-birds  appeared  and  drove  them 
off,  and  made  use  of  their  boxes! 

As  for  the  opinion  expressed  by  Dr.  Coues  that  the  sparrow  ta 
not  needed  here,  that  the  good  they  do  is  overrated,  etc.,  I  will 
not  trespass  upon  your  space  now  by  seeking  to  controvert  an 
opinion  so  utterly  confronted  by  overwhelming  evidence  all  around 
us.  1  will  only  refer  him  to  the  report  of  the  French  parliament 
based  upon  tbe  most  thorough  investigations  of  Prt-vost,  placing 
the  sparrow  at  the  head  of  the  useful  birds  of  France ;  to  tbe  tes- 
timony of  George  N.  Lawrence  as  to  their  destruction  of  tbe 
measure-worm  in  New  York,  Brooklyn,  Newark,  etc,  and  to  our 
own  city  forester  of  Boston,  who  can  inform  him.  If  he  discredits 
my  testimony,  how  the  sparrows  here  did  what  man  w^as  unable  to 
do  in  arresting  the  ravagea  of  the  Orgyia  leucosttgma. — Tuomas 

M.  BUEWER. 

Fish  Culture   in  the  Olden  Time.  —  Most  of  the  popular 

accounts  of  artificial  fish  breeding,  and  the  artificial  stocking  of 
rivers  with  fish,  state  that  this  is  a  vQi-y  new  thing,  ^lay  I  call 
the  attention  of  the  readers  of  the  Natubalist  to  the  following 
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extract  from  Kalm'8  Travels,  It  will  bo  rcmemDereci  unk  hc 
suggebtion  of  Liiinneus,  Peter  Kalm  wa^i  sent  to  North  Amwict 
^^  to  mnke  sueli  observations  and  collect  Bucb  seeds  aiit]  plant*  m 
would  improve  tlie  Swedish  btisbaiidrv  '  '    '     •#, 

arts  and  sciences/*     He  arrived   at   1  i^ 

and  left  the  country  early  in  175K  He  recorded  bis  obsMTTftUotti 
on  nearly  every  conceivable  subject,  from  **the  way  of  eating  off- 
ters"  and  the  "art  of  making  apple  dumplinga"  to  the  motl 
interesting  observations  on  society,  politics,  agricnltiirc  And  ualii* 
ral  phenomena  and  productions.  The  expenses  of  liis  trip  ntm 
paid  in  part  by  the  government  of  Sweden,  in  part  by  the  Vwth 
versity  of  llpsala*  by  societies  and  private  BUbscnption,  Halm 
himself  contributing  to  the  extent  of  his  ability,  **  so  that  at  Ilia 
return  he  found  himself  oldiged  to  live  u|>on  a  very  small  (dttancfi.'' 
I  quote  from  the  English  translation  of  his  travels,  publisbed  tn 
London  in  1772.  After  speaking  of  the  dimtntitiou  of  fi«h  In 
various  rivers,  caused  by  *' immoderate  catching  of  them  al  aU 
times  of  the  year"  and  **  the  numerous  mills  on  the  rivera  and 
brooks*'  whose  dams  prevent  the  fish  from  pas.sing  *' up  the  riirfr 
in  order  to  spawn/*  he  say  a  (VoL  1,  p,  229)  ; 

*'  Mr.  Franklin  told  me,  that  in  that  part  of  Xew  ^ngiand 
where  his  father  lived,  two  rivers  fell  into  the  sea,  in  one  of  wliieb 
they  caught  great  numbers  of  herrings,  and  in  the  other  not  tmtu 
Yet  the  places  where  these  rivers  discharged  themselvea  into  Ihm 
sea  were  not  far  asunder.  They  had  observeil  that  when  Lbe 
herrings  came  in  spring  to  de|)osit  their  spawn,  they  always  ywani 
tip  the  river  where  they  used  to  catch  them,  but  never  cAm«  inta 
the  other.  This  circumstance  led  Mr,  FrankUn'H  father,  who  waa 
settled  between  the  two  rivers,  to  try  whether  it  was  not  possible 
to  make  the  herrings  likewise  live  in  the  other  river.  For  thai 
purpose  he  put  out  his  nets,  as  they  were  coming  up  for  spawningt 
and  he  caught  some.  He  took  the  spawn  out  of  them  and  care* 
fully  carried  it  across  the  land  into  the  other  river*  It  woa 
hatched  and  the  consequence  was  that  every  year  afterwards  thoy 
caught  more  herrings  in  that  river;  and  this  Is  still  the  case. 
This  leads  one  to  believe  that  the  fish  always  like  to  spawn  In  Ibe 
same  place  where  they  were  hatched,  and  from  whence  thej  iiii4 
put  out  to  sea ;  being,  as  it  were,  accustomeil  to  It.'* 

He  had  already  said  (p.  23)  that*^^r.  Benjamin  FranJdin^to 
whom  Pennsf/lvanla  is  indebted  for  its  welfare,  and  tbe  learned 
world  for  many  new  discoveries  in  electricity,  waa  the  first  vrbo 
took  notice  of  me,  and  introduced  me  to  many  of  liia  IHoikIb^ 
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He  gRT^  Tiie  all  necessary  instructions  and  shewed  me  bis  kindness 
on  many  occasions/*  Here  is  another  item  that  is  of  interest. 
While  speaking  of  New  York,  and  the  oysters  found  there^  he  goes 
on  (I,  p*  1H7),  —  **  Lobsters  are  likewise  plentifully  caught  here- 
abouts, [)ickle(l  much  in  the  same  way  as  oysters,  and  sent  to 
eeveral  [ikces.  I  was  told  of  a  remarkable  circumstance  about 
these  lobsters,  and  I  have  afterwards  frequently  heard  it  men* 
tioncd.  The  coast  of  New  York  had  already  European  inhabitants 
for  a  considerable  time,  yet  no  lobsters  were  to  be  met  with  on 
that  coast ;  and  though  the  people  fished  ever  so  often,  they  could 
never  find  any  signs  of  lobsters  being  in  this  part  of  the  sea; 
they  were,  therefore,  continually  brought  in  great  well-boats  from 
New  E}}fflrnid^  where  they  are  plentiful ;  but  it  happened  that  one 
of  these  well-boats  broke  in  pieces  at  Hdlgaie,  about  ten  Ejiglish 
miles  from  New  Yo)-k^  and  all  the  lobsters  in  it  got  off.  Since  that 
time  they  have  so  multiplied  iu  this  part  of  the  sea,  tliat  they 
are  now  caught  in  the  greatest  abundance/*^ — Wm.  II,  Beewer. 

The  Influekce  of  the  Nebtes  upoh  the  Changs  op  Color 
OF  Fisfi  AKD  Crustacea. — A  change  of  color  is  observed  in 
many  fish.  It  may  be  rapid  and  intense,  as  iu  the  chameleon, 
but  lacking  its  variety,  Pouchet  studied  this  phenomenon  in  a 
fiah-breeding  pond  in  Concarneau,  amon^  species  of  Biennius,  Go* 
bius  and  Pleuronectidfc.  In  a  former  communication  to  the  Acad- 
emy of  Science,  Pouchet  reported  that  this  change  of  color  of  the 
surface  of  the  fish,  corresponding  to  the  color  of  its  surroundings, 
originated  iu  the  brain,  and  the  impression  was  caused  by  the  ac- 
tion of  the  surrounding  medium  upon  the  retina.  With  the  ex- 
tirpation of  the  eyes  this  power  of  the  animal  disappeared.  The 
blinded  pleuroncctide  receives  a  subdued  tint  which  remains, 
whatever  be  the  color  of  the  surroundings*  This  neutral  coloring 
seen  upon  the  entire  body  may  be  called  a  paralysis  of  the  pig- 
ment  cells.  Pouchet  tried  to  prove  tlie  influence  of  the  nerves 
upon  the  pigment  cells  in  tbe  following  experimental  manner. 
Young  Plouronectidte  that  changed  their  color  with  rapidity  were 
kept  in  a  tank  with  a  brown  bottom  ;  before  severing  the  nerve 
they  were  put  into  another  tank,  the  bottom  of  which  was  covered 
with  sand  ;  here  the  specimens  operated  upon  became  bleached^ 
Except  those  portions  especially  influenced  by  the  nerves,  they 
retained  their  dark  color.    By  separating  the  spinal  cord  no  sucb 
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rcsnlt  was  obscrred,  W\\Qn  t!ie  trigeminal  norvc  wiu  .'^cvm-i, 
of  tlio  pigment  cells  on  that  skle  of  tlio  bead  ir.ppUetl  i»y  it  wcfi 
paralyzed.  The  animal  oi>erated  upoii»  kept  in  a  tank  wlUi  a  MDdy 
bottom,  had  a  faded  color ^  only  a  small  porttou  of  the  bead  ro- 
maiued  datk,  a  smaller  or  larger  portion,  depciHtiug  \i[yon  bow 
large  a  part  of  the  tri^emimus  was  S43vcred*  A  eorrespondnif 
result  followed  the  separation  of  the  spiual  nenxs.  Tlie  courM 
of  the  severed  nerve  was  followed  by  a  dark  colored  stripe;  on 
the  back  of  the  plcuronectide,  zebra-like  lipcs  were  seen*  Tim  re* 
sultless  severing  of  the  spiual  cord  proves,  that  the  iuOueuc^  Ikil 
a  spinal  nerve  has  upon  the  coloring  cells  does  not  proceed  frota 
the  spinal  cord.  The  splanchnic  and  sympathetic  nerves  arc  then 
brought  into  question.  The  sevenng  of  the  former  gives  no  result 
If  on  the  contrary  the  sympathetic  nene  is  severed  iin5*wbef«  on 
the  inferior  portion  of  the  vertebral  canal,  paralysis  of  all  of  tJbit 
pigment  cells  of  the  skin  occurs,  posterior  to  the  cut*  The  deep 
position  of  the  One  delicate  S3  mpathetic  nerve  makes  it  tm[io«ilUi 
to  divide  without  injuring  the  neighboring  parts.  The  :i  '  '  if^ 
vives  the  operation  two  and  three  days.     During  (his  tin  uilf 

light  and  half  dark  colored.  Simitar  trials  made  upon  the  mti^ 
maxillary  nerve  and  artery,  both  of  which  lie  superflcially  and  are 
accessible,  make  it  possible  that  the  real  nerve  stem  which  regulates 
the  movement  of  the  pigment  cells  is  not  the  one  that  accompanlaf 
the  blood-vessel.  Pouchct  tried  cutting  the  sympallietic  nrrre  at 
its  origin^  behind  the  articulation  of  the  snxpcnsorium,  but  witli 
such  result  as  was  anticipated.  The  length  of  time  that  the  pand* 
ysis  of  the  pigment  cells  lasts,  alter  the  nerve  is  severed,  (§  nat 
fully  known  ;  it  has  been  found  to  remain  some  weeks  as  mark^  aa 
at  first.  The  paralyzed  portions  upon  the  snrfnce  of  the  IkxIv  n^ 
ceive  this  mixed  color,  like  the  blind  pteuronectidtr  now  d.ark,  ooir 
light,  according  as  the  remaining  portion  of  the  skin  is  inflaeooed 
by  the  surroundings.     Poisoning  the  fish  with  curare,  -'  c, 

morphine,  veratria  and  sontouiu  has  no  eHpceial  iufltieiii  [-^ 

change  of  color. 

The  influence  ul  luibit  was  marked.     A  plcuror.' 
lived  a  long  time  in  a  tank,  the  bottom  of  which  w;>  ,  1  l 

sand,  when  removed  to  one  with  a  brown  bottom,  remained  toar 
days  before  it  fully  received  a  corre9i>onding  color. 

Pouchet  noted  his  observations  dady.  and  came  to  lh<?  eoDcIn* 
sion  that  the  change  of  color  is  at  limes  influenced,  but  tliat  the 
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fyrtgiD  of  tbe  same^  is  not  yet  well  underetootl.  At  eortain  hours 
daring  the  day,  when  it  is  clouily  for  instance,  those  spots  in  the 
operated  animals  which  were  in  a  paraljzed  state  were  scarcely  ta 
be  perceived,  and  again  in  an  hour  or  so  later,  they  stood  out  in  a 
very  marked  contrast,  in  color,  to  the  rest  of  the, skin,  without 
the  foundation  color  having  changed. 

The  power  of  bringing  the  color  into  harmony  with  the  sur- 
rounding medium  among  the  cnistaeea,  was  remarkably  shown  in 
the  Palcemon  Mrratus.  Animals  from  three  to  four  centimetres 
long  are  the  best  to  experiment  upon,  placed  in  porcelain  vessels 
with  black  or  white  bottoms.  The  crabs  that  fishermen  bring 
ashore  have  a  rose  or  a  dark  lily  color ;  if  they  are  put  into  ves- 
sels with  black  or  white  bottoms  in  twenty-four  hours,  they  will 
assume  a  color  wholly  unlike  each  other.  Those  in  the  white  dish 
arc  yellowish,  almost  cplorlesa,  as  if  they  had  jubl  shed  their  skin, 
and  those  in  the  dark  colored  dish  are  of  a  brown  red  color.  When 
changed  the  pale  one  into  the  dark  colored  diisli,  and  vice  versa j  they 
change  color  in  a  corresponding  manner*  The  chunge  of  a  pale 
one  to  a  dark  color,  was  more  rapid  than  the  reverse.  Under  favor- 
able conditions  we  can  create  a  yellow,  red  aud  blue  Falicnion.  If 
a  foot  is  removed  when  any  one  of  these  colors  is  present,  aud  put 
into  a  solution  of  sugar,  the  three  colors  iippcur  succcbsively  be- 
fore  the  eye.  The  microscope  reveals  the  bcqiicl  to  this.  If  the 
pigment  cells  are  pressed  together  like  biill«,  then  llicy  are  too 
minute  to  mirror  themselveB  ii|)on  tiie  retina*  As  60on  ns  the  an- 
imal is  place^l  upon  a  dark  groiiml  the  coloring  cells  ai'e  distended 
and  send  out  little  branches  on  all  sidc« ;  then  they  bet^ome  |)er- 
ceptible  to  the  eye.  The  animal  becomes  red  mse  eolnrcd,  when 
nothing  weakens  the  lively  color  of  llie  ingrocnt  t^Us;  as  the 
branches  of  the  latter  distend  under  Ihc  hypodcrmis  Ihey  receives 
cobalt  color  and  the  carmine  of  the  ingiucnt  cells  bcL-omes  thej-eby 
browneil,  and  thus  the  Palteroon  takes  on  a  color  L'orre8|K>nding  to 
the  foundation.  If  the  coloring  cells  contract  nguin,  the  blue  re- 
mains six  or  seven  hours  in  the  hypodcrmis  and  then  gradually  dis- 
appears. With  the  Paltemon  as  with  fish,  the  change  of  color  is 
the  result  of  visual  impressions. 

Among  animals  whose  eyes  Pouchet  extirpated,  a  continuous 
dark  color  was  observed  and  continued  during  the  entire  time, 
thirty-four  days.  By  severing  the  nerves,  an  explanation  of  the 
phenomena  was  not  attained. 

amer  naturaust,  vol.  viit.  86  . 
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Poiicbet  adds  in  conclusion,  that  in  the  eyeless  Crustacea,  the 
pigment  cells  are  wanting. —  ( Translated  by' Dr.  Mary  J.  S.  Blake 
from  tSchmidt*8  Jahrhucher^  No.  9, 1872). 

The  Cotton  Woum. — I  have  already  shown  that  this  insect  is 
first  described  and  named  scientifically  by  Hiibner  in  1822,  as 
Aletia  argillacea  from  Brazil.  It  is  an  inhabitant  of  more  south- 
ern latitudes  than  the  cotton  belt  of  the  Southern  States.  I  hate 
shown  that  the  insect  is  found  during  the  winter  as  a  moth,  not 
from  "  analogy,"  but  fact.  I  have  also  shown  that  the  insect  dies 
out  in  the  central  and  northern  portions  of  the  cotton  belt  every 
year,  and  is  replaced  the  succeeding  year  by  immigration  from 
more  southern  localities,  and  where  the  cotton  plant  is  perennial. 
Prof.  Glover's  observations  on  the  moth  seem  to  me  to  be  gener- 
ally correct  and  reliable  ;  on  the  other  hand,  Prof.  Riley's  remarks 
in  the  Sixth  Missouri  Report  are,  where  Prof.  Glover  is  contra- 
dicted, a  "  too  hasty  generalizing,"  and  show  nowhere  any  original 
acquaintance  with  the  subject.  The  moths  have  been  collected  by 
Prof.  Packard  ou  an  island  in  Salem  harbor,  Mass. ;  and  by  Mr. 
Burgess  in  Massachusetts  Bay,  flying  over  the  water,  and  by  my- 
self about  Buffalo,  N.  Y.  The  worm  never  attacks  the  young  cot- 
ton in  Central  Alabama  in  the  spring  or  early  summer,  but  appears 
at  its  earliest  at  the  end  of  June,  and  is  invariably  preceded  by 
flights  of  the  adult  moth.  Since  in  Central  Alabama  insect  life 
begins  as  early  as  March  (and  before  then  the  "  hybernated"  cot- 
ton moth  has  disappeared)  what  is  the  Aletia  argillacea  doing  be- 
tween that  dale  and  July,  when  the  worm  appears?  And  why  is 
the  young  cotton  not  attacked  in  May  by  the  worms  from  the  eggs 
deposited  by  the  ''hybernating"  moths?  If  the  *' hybernating" 
moths  lay  eggs,  their  progeuy  perish  from  lack  of  food.  But  many 
chrysalides  are  killed  by  frost,  and  there  is  great  irregularity  about 
the  completion  of  the  final  brood,  of  moths  arising  from  the  age  of 
the  insect  and  the  approach  of  the  winter. — A.  R.  Grote. 

LARV-ai  OF  Anopthalmus  and  Adelops. — The  larvaj  and  pupa 
of  Anopthalmus,  from  Salt  cave  near  Mammoth,  were  discovered 
in  May  last  by  Mr  Sanborn  and  myself  while  engaged  in  explor- 
ing the  caves  of  Kentucky  under  the  auspices  of  the  Geological 
Survey  of  Kentucky.  The  larvae  of  Anopthalmus  were  found 
running  under  stones  on  the  sand  in  damp  situations  in  company 
with  the  beetles,  while  the  pupae  were  found  lying  in  little  oval 
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holes  in  the  same  situation  and  at  the  same  date.  The  larva  is 
more  closely  allied  to  that  of  Pterostichus  nigrita^  figured  by 
Schiodte,  than  any  I  have  seen  figured.  The  body,  however,  is 
rather  slenderer,  the  head  much  longer  and  narrower,  and  the 
month  parts  longer,  while  the  caudal  appendages  are  shorter. 
The  end  of  the  body  is  like  that  of  Harpalus  and  Stcnolophus  as 
figured  by  Schiodte,  but  the  form  of  the  mandibles  is  more  like  that 
of  Harpalus.  There  are  no  eyes,  and  the  body  is  white  and  soft, 
not  chitinous  as  in  Carabid  larvae  generally.  There  is  no  sculp- 
turing on  the  head  or  thoracic  segments. 

The  larvae  of  Adelops  hirtus  has  a  body  somewhat  like  that  of 
Agathidium,  but  the  head  is  very  much  larger  and  as  wide  and 
long  as  the  prothoracic  segments.  It  is  white,  and  I  can  perceive 
no  eyes.  The  body  tapers  rapidly  from  the  prothorax  to  the  end, 
and  is  provided  with  long  hairs.  The  antennae  are  large  and  long. 
The  larvae  of  these  beetles  have  not  yet  been  discovered  in  Europe. 
— A.  S.  Packard,  Jr. 

New  Variety  of  Blue  Grosbeak.  —  Several  Mexican  examples 
of  G.  coerulea  examined,  uniformly  differ  from  the  United  States 
bird  in  the  following  particulars:  they  are  larger;  wing  3-70  in- 
stead of  3-40,  tail  3-00,  as  against  2*70  ;  total  length  about  7-00. 
The  bill,  in  particular,  is  notably  -larger  every  way,  and  especially 
deeper,  with  a  more  swollen  upper  mandible  and  more  curved  ridge. 
Length  of  culmen  0*70,  extreme  depth  about  the  same ;  in  G.  coe- 
rtUea^  culmen  0-60,  depth  decidedly  less.  It  is  mostly  light  brown- 
ish horn-color,  instead  of  mostly  blackish.  I  see  no  difference  in 
the  plumage.  This  appears  to  be  the  resident  Mexican  form,  and 
to  be  quite  as  ''good  "  a  variety  as  many  of  those  now  current.  It 
may  be  termed  G,  coerulea  var.  eurhyncha, — Elliott  Coues. 

Dimorphism  in  Gall  Flies.  —  Mr.  H.  F.  Bassett  (Canadian 
Entomologist,  v,  91)  states  that  Cynips  q,  operator  is  double 
brooded  ;  thirty  of  one  brood  of  females  ovipositing  in  the  buds  of 
.the  oak,  and  again  some  of  a  second  brood  ovipositing  in  the 
3'oung  acorns  of  Quercus  ilidfolia.  From  these  and  other  facts  he 
infers  "  that  all  our  species  that  are  found  only  in  the  female  sex 
are  represented  in  another  generation  by  both  sexes,  and  that  the 
two  broods  are,  owing  to  seasonal  differences,  produced  from  galls 
that  are  entirely  distinct  from  each  other."  This  confirms  Walsh's 
discovery  of  dimorphism  in  the  Cynips  (see  Amer.  Ent.  ii,  p.  320). 
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Sweet  Scented  As^ts.^^ — I  have  just  retumetl  from  Mr  A. . 
Lauderdale's,  whoro  I  had  been  on  a  visit  of  inquiry  in  rvfcrpBW 
to  the  sweet  ants.  The  whole  fuinlly  were  present^  and  all  dedan 
that  they  have  oflJen  smelt  tlieni,  when  by  accident,  in  tiielr 
turnal  visits,  one  would  get  crushed  under  foot*  Th«*y  have 
captured  them  and  smelt  their  sweet  perAime  when  cruabctl  ba* 
tween  the  fingers.  Capt,  Laudertlale  states  that  the  odor  whidl 
the  anU  emitted  on  being  crushed  surpassed  in  sweetness  anyper- 
(bmery  he  had  ever  seen;  that  he  had  repeatedly  searcbetl  for 
them  since  he  evacuated  the  place,  witliout  success ;  that  Umj  hor* 
tieuUural  ants  had,  since  the  house  was  left  unoccupied,  51  led  op 
the  fireplace  with  bushels  of  sand  ;  and  gave  it  as  bis  opinion  tltal 
they  had  driven  off  the  fragrant  ants.  My  son  examined  them 
and  pronounced  it  the  sweetest  odor  he  had  ever  experienced* 

These  ants  are  extremely  rare,  but  that  they  do  exist  Hicm  it 
but  little  doubt. — Gideon  Likcecum,  Long  PairU^  Texa$^ 

Robber  Ants.^ — Once  upon  a  time  there  dwelt  in  myyard  alloiu^ 
ishing  colony  of  the  very  smallest  species  of  black  ant.     The  wx^  ' 
vants  about  my  cook  house  had  spilt  a  quantity  of  syrup  whidi  ma 
through  the  floor.     The  little  ants  had  found  it,  and  seemingly  the 
entire  population  were  out  and  bus^^  packing  it  away  to  their  Iumbb. 

The  microscope  showed  that  they  carried  the  syrup  In  tlidr 
abdomen.  But  before  they  had  secured  all  the  syrup,  I  oliaerrtd 
there  was  great  excitement  along  their  road.  The  hirger,  blackt 
erratic  ants  had  discovered  them  while  carrying  home  the  ^yrQ|^ 
and  were  taking  it  away  IVom  them*  It  was  really  painful  to 
obaei-ve  the  ruthless  manner  in  which  they  slaughtered  and  robbed  i 
the  helpless  little  ants  of  their  distended  sacks  of  sweetnesa. 

They  grabbed  up  the  heavily  burdened  little  felluwii,  doubled 
.them,  and,  biting  open  the  abdomen,  drew  out  the  full  sack  aod 
seemed  to  swallow  it;  then,  easting  the  lacerated  carcass  ifidc^ 
they  fliriously  sprang  upon  another  of  the  panic-stricken  crowil 
and  repeated  the  horrid  operation.  Millions  of  these  beartleii 
butchers  were  at  work  ;  and  soon,  on  account  of  their  leeoAJk,  tkil 
populous  city  was  exterminated.^G.  LiNCECUtt. 

IcHimuxoK  PABASITE8  OF  Ahthbekus  UiKVM, — We  hMre  re- 
ceived from  Mr.  E.  S«  Cassino  two  small  ichneumon  lariae  foimd 

•CorntntmicniH  in  n  Tfttlerto  tho  SmUbaoniaJi  lattltttllon,  «sil  |iiibli«li«tl  )kj 
sloo  of  ProfcMor  lleury. 
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on  July  30th  in  that  of  the  Anthreuus,  We  are  not  aware  that 
thm  destructive  museum  pest  is  known  to  be  thus  altected. 

LkHYM  of  MEMBRAOtS  MERVINO  AS  MILK  CATTLE  TO  A  BeE.— FHtSB 

Miiller  has  observed  in  Brazil  a  larva  of  a  leaf-hopi)er  ( Umbonia 
indlcutor  Falrm.)  which  is  used,  like  the  Aphides  by  the  ants, 
as  mileh  cattle  by  a  species  of  stingless  bee  {Tri'gona  co^afogo 
MtiU.)  This  bee  is  fond  of  oily  matters,  and  feeiis  on  carrion, 
old  stinking  cheese  and  oil  secreted  by  various  plants.  Although 
etingless,  it  possesses  a  very  intense  venom,  which  caused  a  most 
lively  irritation  in  the  skin. 


I 
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A  TRUE  Geography  of  the  Brain. — It  has  until  lately  been 
supposed  that  the  convolutions  of  the  cerebrum  are  entirely  con- 
cerned in  purely  intellectual  operations,  but  this  idea  is  now  at  an 
end.  it  is  now  evident,  from  recent  researclies,  that  in  the  cere- 
bral convolutions — that  is,  in  the  part  of  the  brain  which  was  be- 
lieved to  minister  to  intellectual  manifestations — there  are  nerve- 
centres  for  the  production  of  voluntary  muscular  movements  in 
various  parts  of  the  body.  It  has  always  been  taught  that  the 
convolutions  of  the  brain,  unlike  nerves  in  general,  cannot  be 
stimulated  by  means  of  electricity.  This,  although  true  as  regards 
the  brains  of  pigeons,  fowls,  and  perhaps  other  birds,  has  been 
shown  by  Fritseh  and  llitzig  to  be  untrue  as  regards  mammals. 
These  obser^^ers  removed  the  upper  portion  of  the  skull  in  the 
dog,  and  stimulated  small  portions  of  the  exposed  surface  of  the 
cerebrum  by  means  of  weak  galvanic  currents,  and  they  found 
that  when  they  stimulated  certain  definite  portions  of  the  surface 
of  the  convolutions  in  the  anterior  part  of  the  cerebrum,  move- 
ments are  produced  in  certain  definite  groups  of  muscles  on  the 
opposite  8i<le  of  the  body.  By  this  new  method  of  exploring  the 
functions  of  the  convolutions  of  the  brain,  these  investigators 
showed  that  in  certain  cerebral  convolutions,  there  are  centres  for 
the  nerves  presiding  over  the  muscles  of  the  neck,  the  extensor 
iind  adductor  muscles  of  the  forearm,  for  the  flexor  and  rotator 
muscles  of  the  arm,  the  muscles  of  tbe  foot,  and  those  of  the  face. 
They,  moreover,  removed  the  portion  of  the  convohition  on  the 
left  side  of  the  cerebnim,  which  they  had  ascertained  to  be  the 
centre  for  tlie  movements  of  the  right  forelimb,  and  they  found 
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that  after  the  injury  thus  inflicted,  the  animal  had  only  an  imper- 
fect control  over  the  movements  of  the  part  of  the  limb  in  ques- 
tion, liecently  Dr.  Hughlings  Jackson,  from  the  observation  of 
various  diseased  conditions  in  which  peculiar  movements  occur  io 
distinct  groups  of  muscles,  has  adduced  evidence  in  support  of 
the  conclusion  that  in  the  cerebral  convolutions  are  localized  the 
centres  for  the  production  of  various  muscular  movements.  With- 
in the  last  few  months  these  observations  have  been  greatly  ex- 
tended by  the  elaborate  experiments  of  my  able  colleague  in  King's 
College,  Prof.  Ferrier. 

Adopting  the  method  of  Fritsch  and  Hitzig — but  instead  of 
using  galvanic  he  has  employed  Faradic  electricity,  with  which, 
strange  to  say,  the  investigators  just  mentioned  obtaineil  no  very 
definite  results — he  has  explored  the  brain  in  the  fish,  frog,  «log, 
cat,  rabbit  and  guinea-pig,  and  lately  in  the  monkey.  The  results 
of  this  investigation  are  of  great  importance.  He  has  explored 
the  convolutions  of  the  cerebrum  far  more  fully  than  the  German 
experimenters,  and  has  investigated  the  cerebellum,  cori)ora  quad- 
rigemina,  and  several  other  portions  of  the  brain  not  touched  upon 
by  them.  There  is,  perhaps,  no  part  of  the  brain  whose  function 
has  been  more  obscure  than  the  cerebellum.  Dr.  Ferrier  has  dis- 
covered that  this  ganglion  is  a  great  centre  for  the  movements  of 
the  muscles  of  the  eyeballs.  He  has  also  very  carefully  map|>ed 
out  in  the  dog,  cat,  etc.,  the  various  centres  in  the  convolutions  of 
the  cerebrum,  which  are  concerned  in  the  productions  of  move- 
ments in  the  muscles  of  the  e^'elids,  face,  mouth,  tongue,  oar,  neck, 
fore  and  hind  feet,  and  tail.  He  confirms  the  doctrine  that  the 
corpus  striatum  is  concerned  in  motion,  while  the  optic  thalamus 
is  probably  concerned  in  sensation,  as  are  also  the  hippocampus 
major  and  its  neighboring  convolutions.  He  has  also  found  that 
in  the  case  of  the  higher  brain  of  the  monkey  there  is  what  is  not 
found  in  the  dog  or  cat — to  wit,  a  portion  in  the  front  part  of  the 
brain,  whose  stimulation  produces  no  muscular  movement.  What 
may  be  the  function  of  this  part,  whether  or  not  it  specially  min- 
isters to  intellectual  operations,  remains  to  be  seen.  These  re- 
searches of  Fritsch,  Hitzig,  Jackson,  and  Ferrier,  mark  the  com- 
mencement of  a  new  era  in  our  knowledge  of  brain  function.  Of 
all  the  studies  in  comparative  physiology  there  will  be  none  more 
interesting,  and  few  so  important,  as  those  in  which  the  various 
centres  will  be  mapped  out  in  the  brains  throughout  the  vertebrate 
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fleries.  A  new,  but  this  time  a  true,  system  of  phrenology  will  be 
founded  upon  them ;  by  this,  however,  I  do  not  mean  that  it  will 
be  possible  to  tell  a  man's  faculties  by  the  configuration  of  his 
skull,  but  that  the  various  mental  faculties  will  be  assigned  to  defi- 
nite territories  of  the  brain,  as  Gall  and  Spurzheim  long  ago  main- 
tained, although  their  geography  of  the  brain  was  erroneous. — 
Prof.  Rutherford  in  Nature. 

Dr.  Brown  Sequard  has  called  in  question  the  conclusions  given 
above  in  lectures  delivered  in  Boston  last  March. 

Kate  of  Growth  in  Man. — In  an  interesting  account  of  the 
life  and  works  of  the  late  Belgian  anthropologist  and  statistician, 
Adolphe  Quetelet,  published  in  "La  Revue  Scientifique,*'  occur 
the  following  remarks  on  the  rate  of  growth  in  man.  **The  most 
rapid  growth  takes  place  immediately  after  birth ;  the  infant  in 
the  space  of  a  year  grows  about  two  decimetres.*  The  increase 
in  size  diminishes  gradually  as  its  age  increases,  up  towards  the 
age  of  four  or  five  years ;  when  about  three  it  attains  half  the 
size  which  it  is  to  become  when  full-grown.  When  from  four  to 
five  years  of  age  the  increase  in  size  is  very  regular  each  year  up 
to  sixteen  years,  that  is  to  say  up  to  the  age  of  puberty ;  this 
annual  increase  is  nearly  fifty-six  millimetres.  After  the  age  of 
puberty  the  size  continues  to  increase,  but  feebly ;  when  from  six- 
teen to  seventeen  years  old  the  individual  increases  four  centi- 
metres ('GO  inch).  In  the  two  years  following,  it  increases  onl}' 
one  inch.  The  total  increase  in  size  of  man  does  not  appear  to 
be  entirel}'  terminated  when  he  is  tvvent3'-five  years  old.  The 
mean  size  is  a  little  larger  in  cities  than  in  the  country." 

MICROSCOPY. 

New  Rotating  Microscope.  —  Mr.  Browning  has  introduced 
into  England  the  continental  fashion  of  attaching  the  bar  of  the 
microscope  to  the  stage  which  is  made  to  revolve  carr^^ing  the 
body  with  it.  This,  of  course,  gives  a  rotating  stage  without  any 
difldculty  in  regard  to  centring.  Any  tremor,  also,  connected 
with  the  revolving  apparatus  is  common  to  the  object  and  the 
magnifying  apparatus,  and  is  therefore  of  little  consequence. 
For  objects   illuminated  from   below,  this   arrangement  is  prac- 

♦A  decimetre  is  one-tenth  of  a  metre,  amounting  to  nearly  four  inches. 
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tically  as  good  as  the  more  difficult  and  expcnsire  plsii  of  roUli 
the  stage  only;  thotigU  for  objects  illuminated  from  abofe  il^ 
less  convenient.     It  is  also  made  binocular. 

MouKTiKG  Diatoms,— It  is  due  to  Dr,  ClunstopUer  JchoMm  of 
Baltimore,  to  say  that  I  am  indebted  to  his  very  valtiabl<»  |Mpirt 
on  the  *' Preparation  of  DiatomaceiB"  for  the  method  of  ret«ifiiii( 
the  diatoms  in  place,  mentioned  in  mj  note.  If  dry  mmuitliig  li 
preferred,  I  ha%e  found  by  experiment,  that  the    *  lamy  bft 

arranged  as  before  stated  on  the  cover,  without  tin  n«  eo«l« 

and  fixed  in  place  by  moistening  with  rnpor  as  befon^  stalod* 
Tliis  plan  has  some  advantages  for  real  study. —  W.  W.  BmEB. 

Blood  Crystals, — The  detection  of  hloo<l  by  Ending  Its  cryv 
tals  is  a  much  easier  process  than  has  been  thought,  and  b  al<0 
much  more  generally  applicable.  In  blood  decomjKisedt  or  Qmi 
has  been  treated  by  acids  or  caustic  alkali,  biemoglobfn  is  changed 
into  a  new  substance ;  hsemalin  is  formed,  which,  combined  with 
hydrochloric  acid,  gives  characteristic  crj'staU,  In  order  to  obtala 
them  we  must  proceed  thus  :  A  small  fragment  of  dried  bloo<l  ii 
placed  on  a  slide ;  it  is  dissolved  in  a  drop  of  water^  and  a  minoto 
portion  of  sea-salt  is  added.  It  is  covered  with  a  thin  slide,  mad 
pure  acetic  acid  is  made  to  pass  between  the  two  slides,  and  U  ll 
heated  over  a  spirit-lamp  to  boiling  point.  Acetic  acid  in  agaiA 
added,  and  it  is  heated  afresh;  this  is  repeated  till  the  cryvtah 
are  obtained.  They  are  rhomboidal,  of  a  dirty  brown  color,  qnitt 
characteristic,  and  require  to  be  seen  witli  a  magnifying  power  of 
three  hundred  or  four  hundred  diameters.  With  the  smalkal 
quantity  of  blood  this  reaction  can  always  be  produced. —  PiifT^^^r 
JScience  Review* 

ToLLES*  KEw  T^MERsioN  {th. — About  three  weeks  aluoe  1  fe> 

ceived  from  Mr.  R.  B.  Tolles  a  Jth  immersion  obj«.Haivi%  aimilar 
to  the  one  purchased  by  Mr,  Crisp  of  London  (»ee  M.  M.  J.  f<jf 
March  1874).  BIr,  Tolles  claims  for  this  objective  an  mngk  of 
180°  in  air  and  about  100''  in  balsam.  Simple  appliances  at  my 
command  demonstrate  I  think  conclusively  Uiat  this  gittfls  wUl 
receive  and  convey  to  the  eye  "image-forming  rays^*  Inddeat  til 
the  front  surface  of  front  lens  at  an  angle  of  10**^  :i  of 

160,     The  performances  of  this  new  ^th  arc  at  onc<j  nu  ro- 

markable,  on  Amphipleura  peliucida  (dry)  it  shows  tbn  tr»iiavif9e 
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itrise  with  singular  beauty.  The  ** lines"  appearing  to  shine  with 
golden  lustre.  Specimens  of  FnistuUa  sojconka  (very  small )  that 
have  persistently  defeated  a  fine  modern  (^th  in  tny  i^ossessloiif 
my  Tolles  wet  jV*  ^^  ^^^^  ^  i\^^  belonging  to  a  ftlend,  surrender 
at  once  to  this  ^tU  giving  strong  transverse  strife.  The  markings 
of  SurrieVa  gemma  (dry  mounted)  are  shown  very  strongly. 
Either  as  dots  or  bejcagons,  mounted  in  balsam  the  markings  are 
much  stronger  than  I  have  before  seen  with  any  lens.  The  behav- 
ior of  this  ith  over  Cymaiopltura  ellipUca  excited  my  unqualified 
admiration.  In  short  **  this  most  interesting  glass,**  goes  satisfac- 
torily through  my  collection  of  test  diatoms.  The  illumination 
lI  was  (for  the  most  part)  from  a  German  student's  lamp*  The 
laximum  performance  of  the  |th  is  obtained  by  working  through 
a  thick  cover,  say  ^^th  of  an  inch ;  with  such  a  cover  the  objective 
works  well  dry,  using  central  or  nearly  central  light.  Perhaps 
the  most  valuable  property  of  the  new  ^th  will  be  recognised  in 
its  superior  performances  by  centrally  disposed  light.  With  the 
experience  I  have  had  of  the  ^th  in  this  direction  I  am  forced  to 
the  conclusion  that  these  new  sj'stera  glasses  of  Mr.  ToUes  will 
become  equally  valuable  to  histologists  and  diatomists* — J.  Ed- 
WAHi>s  Smith,  Aahtabulaj  O.j  July^  1874, 


NOTES. 

Tbe  Habtfohd  Meeting  of  the  American  Association  for  the 
Advancement  of  Science  was  in  several  ways  a  great  success.  The 
register  exhibited  the  names  of  aV>out  225  old  members  who  were 
present^  and  118  new  members  were  elected.  165  papers  were 
entered,  ten  of  whicli  were  not  passed  l)y  the  Standing  Committee 
for  tiie  want  of  abstracts,  and  twenty  others  were  either  withdrawn 
by  their  authors  or  declined  by  the  Sectional  Committees,  leaving 
sixty-six  papers  in  Section  A,  and  sixty-nine  in  Section  B.  Of 
those  in  Section  B,  ten  were  given  by  title  only,  and  the  rest  were 
read  by  their  authors  before  the  section  or  proper  subsection,  and 
were  more  or  less  discussed.  Section  A  formed  a  subsection  of 
chemistry  on  Monday  afternoon,  which  was  very  strongly  repre- 
sented and  held  its  session  until  Tuesday  evening.  The  additional 
interest  taken  by  the  chemists  in  the  Hartford  meeting  was  un- 
doubtedly owing  to  the  resolutions  passed  at  Northumberland,  by 
which  they  declared  that  it  waa  uoadviaable  to  form  a  separate 
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society^  and  agreed  to  enter  the  AssoeiRtion  anil  cstntillsh  a  | 
manent  subsection,  TUeir  action  in  this  reFpect  eannol  !»«»  too 
hoartily  endorsod  by  the  gcieutiAtft  of  the  country,  for  it  i^  Jntl 
fitjcb  action,  on  tUo  part  of  all  Lbo  difTcTent  bodie.'i  of  BcienUllc  nkea 
that  now  annually*  meet  independent  of  the  A$MtOi!latiofi«  llml  U 
needed  to  make  the  American  Association  the  ^renl  j*'  lii 

eouutry  which  the  British  Association  ba^  l*econ»e  in  i i  bj 

the  united  eftbrts  of  all  persona  interested  in  the  ad%'aiiec!fiieftt  af 
science.  We  feel  confident  that  it  will  not  ha  long  liefoce  tJM 
Association  of  Mining  Engineers  will  realize  the  (uivantnged  lii  lie 
secured  by  uniting  wi^h  the  American  Association*  espe^iially  at 
under  the  new  constitution  they  could  t»i  '        "       i4# 

have  done  I  as  a  permanent  body,    Tiie  enti  rt 

in  goodly  numbers,  and  while  taking  an  active  part  in  the  tji 
of  Section  B,they  also  organized  as  a  club  and  held  step  j- 

ing  meetings,  under  the  name  of  the  Entomological  <  Im 

American  Association.  From  much  that  was  said  and  done  ftt 
the  recent  meeting,  it  was  very  evident  that  a  strong  feeling  liiu 
expressed  itself  over  all  parts  of  the  country  in  favor  of  a  iiiiitwl 
effort  to  make  the  future  meetings  of  the  American  Assuciatioii  In 
every  way  the  expression  of  the  advaneemc^nt  of  science  in  lh« 
country,  and  with  this  effort,  which  is  simply  the  natural  renoll 
of  the  growth  of  the  Association*  the  process  of  absorbing  aJI  tbe 
smaller  scientific  l)odies  of  a  national  character  is  only  a  matter  iif 
time.  ,  The  botanical  element  was  more  largely  representwi  at  tbr 
Hartford  meeting  than  we  remember  ever  to  have  notieei!  hofore, 
and  now  that  the  impetus  has  been  given  it  is  \2r^'  rea^ionafilc!  to 
expect  large  additions  from  the  bcttanica)  ranks  at  the  l^itim 
meetings.  Tfie  geologists  were  as  u^nnl  well  r*'pr<^ent<*<i  mni) 
formed  a  subsection  for  Monday  and  Tuesday,  with  Prof.  J.  Dv 
Dana  in  the  chair.  There  wei-e  also  more  papers  bearing  oo  (j^n- 
eral  zoological  questions  this  year  than  fur  several  pat*l  meulljvgs* 
and  Anthropology  was  made  [prominent  by  a  number  of  qntlc  lo^ 
teresting  communications.  On  Monday  Section  B  fnibdiirldtti 
into  Biology  and  Geology  and  continued  to  hold   h  'ngs  In 

subsections  until  Tuesday  evening,  wlien  tt  held   i  n**H*?ifTn 

with  the  ejcception  of  a  very  short  one  on  Wwlnesday  mon 

The  older  members  were  largely  refiresentcd  at  tli^- 
and  a  noticeable  feature  was  the  attendance  of  a  nun^- 
presidents  of  the  Association.    Under  this  head  we  recaU  Prof. 
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W.  B.  Rogers  who  ranks  as  the  first  president,  he  being  in  office 
when  the  Association  was  formed  by  the  enlargement  of  the  older 
Association  of  Geologists  and  Naturalists.  The  presence  of  Prof. 
Rogers  was  greeted  with  joy,  as  his  health  has  prevented  his  tak- 
ing his  foiTner  active  part  in  the  meetings  for  several  years.  Pro- 
fessors Joseph  Henry,  J.  D.  Dana,  F.  A.  P.  Barnard,  B.  A.  Gould, 
T.  Sterry  Hunt,  Asa  Gray,  J.  Lawrence  Smith,  and  the  retiring 
president,  IVof.  Joseph  Lovering,  were  also  present. 

The  address  of  the  retiring  President  gave  universal  satisfaction, 
and  though  bearing  more  on  the  section  to  which  he  specially  be- 
longs than  to  Section  B,  we  feel  that  all  our  readers  will  be  glad 
to  have  us  follow  our  course  for  several  years  and  present  it  to 
them  in  the  following  numbers  of  the  Naturalist. 

The  social  element  of  the  meeting  was  well  developed,  and 
though  there  was  very  little  private  entertainment  given  to  the 
members  by  the  residents,  there  was  a  large  number  of  citizens 
who,  as  the  Local  Committee,  took  an  active  interest  in  the  Asso- 
ciation, and  in  many  ways  made  the  meeting  a  very  pleasant  one. 
The  only  levee  given  to  the  Association  was  by  Dr.  Stearns  on 
Thursday  when  a  ver}*^  enjoyable  evening  was  passed.  Several 
special  invitations  were  received  from  the  managers  of  the  various 
institutions  and  large  establishments  in  and  about  Hartford,  and 
most  of  them  were  very  generally  accepted  by  members,  and  many 
very  interesting  works  were  visited.  The  special  excursions  ar- 
ranged by  the  Local  Committee  were  well  planned  and  admirably 
carried  out.  The  steamer  excursion  down  the  Connecticut  to  its 
mouth  and  return,  on  Saturda}*,  was  a  perfect  one  and  was  greatly 
enjoyed  by  the  several  hundred  persons  who  passed  the  day  on 
the  river ;  while  the  geologists,  and  all  others  who  wished  to  go, 
had  their  full  share  in  the  several  afternoon  excursions  to  Tariff- 
ville  and  the  Portland  quarries  ;  and  all  who  went  on  the  afternoon 
excursion  to  Cheneyville  could  only  have  experienced  great  pleas- 
ure at  the  sight  of  this  model  and  beautiful  little  village,  where 
the  silkworm's  slender  threads  are  unwound  and  woven  into  sub- 
stantial fabrics  and  gay  ribbons.  On  Thursday,  the  day  following 
the  adjournment,  a  very  interesting  excursion  took  place,  and  con- 
sisted of  a  trip  through  the  most  beautiful  portion  of  the  State  to 
Lakeville  and  the  iron  mines  of  Salisbury. 

As  was  expected,  a  large  amount  of  time  was  occupied  in  dis- 
cussions relating  to  the  new  constitution,  but  as  this  very  import- 
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matter  wa>«  finally  settlefl  to  tlio  perfect  s?itiflI8EI8&  of  ni 
concerniMl,  ii  was  time  well  spent,  ami  it  is  now  lK?licvi>d  tMl^lht 
fbture  of  the  Association  is  Qnnly  established  on  a  bftsis  thai  U 
fblly  adapted  to  the  work  it  is  to  perform.  The  acceptance  of  the 
Act  of  Incorporation  also  j^ivea  an  iini)ortttnt  legal  exbtdoct  t0 
the  Association  which  will  ad<l  greatly  tx>  its  power,  'Hie  o(9oefi 
for  the  next  meeting  were  elected  under  the  new  ronstitutton,  mm\ 
very  great  additions  to  the  interest  and  imfjortance  of  tlie  fbtnre 
meetings  are  expected  from  the  addresses  of  the  Vtee*PreiiiiJenU 
and  the  Permanent  Chairmen  of  subsections.  An  Ijnportaot  ftddi- 
tion  to  the  Standing  Committee  is  also  8ecnre<l  by  the  new  ctHh 
Btitution,  as  under  it  the  past  Presidents  are  now  life  membrrt  of 
the  Committee ;  and  the  Secretaries,  as  well  as  the  Chairmeii  of 
the  sections,  will  be  members  of  the  Committee,  In  this  way,  ibe 
Committee  becomes  a  much  larger  body,  consisting  of  the  lfete> 
rans  of  American  Science  as  well  as  the  active  officers  pf  the 
Association,  and  will  be  fUlly  capable  of  performing  the  impor- 
tant work  that  devolves  upon  it.  It  is  also  believed  J^  '  'he 
election  of  the  Secretanes  of  the  sections  a  year  in  a<i  ey 

will  fully  realize  the  Importance  of  the  position  and  the  n^spoM* 
biLities  which  they  accept. 

The  very  cordial  invitation  which  came  fh>in  D^itroit  for  11m> 
Association  to  hold  its  next  meeting  in  that  city,  was  so  irarmly 
tendered  by  the  Governor  of  the  State*  the  Mayor  of  the  cUy, 
and  the  Detroit  Scientific  Society,  that  it  was  ;mpos>iib|e  fur  the 
Association  to  do  anything  but  accept,  and  it  was  unanimo«iAly 
voted  to  hold  the  next  meeting  in  Detroit,  beginning  on  the  eeoond 
Wednesday  in  August,  1875. 

The  following  were  elected  as  the  ofBcers  for  the  next  meeting: 
President,  J.  E.  Hilgard,  of  Washington  ;  Vice  Preitideni  af  Sec- 
tion Ay  H,  A.  New^ton,  of  New  Haven  ;  Vice  Prettident  af  S^ftiom 
B^  J,  W.  Dawson,  of  Montreal ;  Chairman  of  Chemienl  Sub»rC' 
tion^  Sr  W.  Johnson,  of  New  Haven :  Permanent  Secretartf  fir 
Jive  years^  F.  W.  Putnam,  of  Salem  ;  Genetal  Secretarsf^  Samuet 
H.  Scudder,  of  Boston;  Treasurer,  W.  S.  Vaux,  of  Phlliulelplibi ; 
Secrttary  of  Section  A^  S.  P.  Langley,  of  Alleghenv,  Pa. :  Srcrr- 
tary  ofSecHati  i?,  N,  S.  Shaler,  of  NewjK)rt,  Kj# 

The  officers  of  Section  B,  Natural  History,  for   it  :  i 

meeting  v^qtb  :—Pennanent    Chairman^  Mr.    S.    II.    S  q( 

Cambridge ;  Secretary^  Prof.Theo,  Gill,  of  Washlngtots ;  Sidiumd 
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Commtttee,  Prof.  8.  F.  BairtI,  of  Washington;  Prof.  E.  T.  Cox, 
of  Indiannpolis  J  Prof,  T,  Sterry  Hunt,  of  Boston. 

Subsection  of  Biology •  Ghamnan^  Rev.  Dr.  E.  A.  Daliymple, 
of  Baltimore  ;  ^SecMary^  Mr.  W»  W.  Bailey,  of  ProA'idence.  Sub- 
beL-tion  of  Geology.  Chairman^  Prof.  James  D.  Dana»  of  New 
Uaveu ;  ^ecretanj^  Prof,  E,  W,  Uilgard,  of  Ann  Arbor, 

The  following  is  a  list  of  the  papers  read  in  Section  B : — 

The  Geoom  of  Butierflloft  itudled  Ul»torlcftlJy»  hj  Snmiiel  H.  Scudder, 

DUeOTery  oT  Cwftre  t^koletoni  of  iHetftylet  cumprt**u»  In  Itie  Valley  Drta  in  Cotumbllw 

Ohio,  by  Jolm  H.  Klippiirt. 
Pr^^fit  dlecribution  of  HuodtAutU  wMhin  the  tTolt«d  StAtes*  t»y  Wimam  IL  Urewer* 
J^uithttr  Contribut{rm«  to  Physio^rnplilc  (intdogy,  by  Riclmrd  OwtjD. 
ChAQgcby  Cimdual  Modlflcation  Dot  the  Unlrereiil  Law,  by  Thomas  Mceh&o. 
On  the  Cotton  Worm  {AietUi  nrgilLitea  HUbri),  by  Aiij;^.  it,  Grtjti^. 
Oo  Siirr€u:«$iiti  nirioUirii  tia  n  Fly  Catcher^  by  Dr.  J.  It.  MetKchamp. 
ZkfTiinfftoma  Culi/'omica,  no  lu»ectJvorub  Pi»tit»  by  Win.  H,  Coiiby. 
Th«  Lobe  tor,  by  W.  W.  Wh«»lldon, 
On  lb«   Jneectd   more    particularly  aasoc luted  With  Sarracenia  pariotari§  (Spotted 

Tntmpet  lean,  by  C.  V.  Ililey. 
On  the  Surumor  Doriuiiiicy  of  the  LnrTio  of  fhydodf*  itye(d«  Doobledayf  with  BemarkB 

oil  the  Nntiinil  History  of  tlio  dpAtiie«,  by  C.  V.  Riley. 
Farther  obaenrAtioua  ott  the  Q»sAogj  of  Nortliwoetoni  MAaBaebaftetU,  with  ipeclul 

reference  to  the  Hoosno  rnngre,  by  8aobom  Tonney. 
BoUinicAl  Observation H,  by  Win.  II*  Seumiin. 
Glacial  Phenomenon  In  Che  ^Sierrft  NeTudAf  by  John  Mulr. 
Cremtiion  among  North  American  IndlAns,  by  John  L,  LeConte. 
iDvtunce  of  ReplAcenient  of  Injurious  ineecti  by  HumAn  agency*  by  J.  L,  LeCoute. 
GeologloAl  Map  of  the  LTnited  dtntct  And  Territories,  with  CrltlcAj  And  CxpisnAU>r7 

descriplkins.  by  Prof*  C.  H.  Hitchcock  and  Wm.  P.  Blake. 
On  Regenemtlon  or  Organic  3Iolg<;ular  ConscrvAtloQ :  a  coDtributioa  to  tlie  doctrine 

of  e?o1utlon,  by  LouU  EUberg» 
On   the   HAbit»   And  Tniusfomiiitlona  of  Cantium  ffttdtonlut  (Forst,)  the  oonirooQ 

"Turable-dnng."  by  Chnrics  V.  Rllcy. 
On  the  Lariral  II » bit  a  of  iiw  CnnthjiHd  K^nerA  Epimutn  And  HenauM,  by  C.  V,  Riley. 
On  the  Origin  of  North  Amerif^nn  Unluublas  by  Edw^ard  S.  Mors«. 
On  the  UHflACiitnHi  of  Dental  Hi ui«  by  E.  H.  Mo  me. 
On  the  Cave  rimna  of  the  Mlddlti  8tnk**<,  by  A.  8.  Pa*^kArdt  Jr. 
RvmHrks  on  the  Anderson  School  of  Natural  History,  by  F.  W,  FutnAm. 
Oq  tlie  Male  ftitd  Fcninle  onrnnn  of  the  Sharks,  wUh  iipeclAl  reference  to  the  use  of  th$ 

•^Claapor*,"  by  F.  W.  Putnam  and  S.  W-  Garman. 
On  the  Cumpo«ttlon  of  the  Pottery  of  the  \li>und-bulldera,  by  C  T.  Cox. 
A  l{«>mArkAb1c  Ajirient  ^toue  Fortlflrtntion  In  Clnrke  County,  Ind^  by  E.  T.  Cox. 
Frogrens  of  ^eienee  to  Maryland,  by  Mrs^.  Almtra  Lincoln  Pbelps. 
Correeilon  of  previous  deHcnptlon  of  the  net  of  llyptiote^,  by  Barl  G.  Wilder. 
Note  on  tbege»tAUqn  of  the  little  Brown  Bat,'by  t).  G,  Wilder. 
The  relatlotiH  of  Amphloxun  to  the  MarsipobrAnehJt  efliveeinlly  as  lodlcAted  chiefly 

by  A  dtngrHmmnUc  view  of  tfielr  respiratory  apparatuM,  by  B.  O,  Wilder. 
-  Tlie  relntlona  of  the  Vertcbnite  Clanr^os  as  indicated  by  a  tabular  Armngeroent  of  their 

character*!,  cotistsint,  peculiar.  A»id  more  or  teae  eommoti.  by  B,  G»  Wilder. 
Physical  Hlf't<»ry  of  New  Hampshire,  by  C  H.  Rltcbt^ock. 
The  morpholo^Mc^al  sl^cntArnuce  Aud  tojconoinlo  value  of  the  rectAl  poaell  of  fi^lft* 

chian^  (Elripmobnin«d»ii),  by  B,  I*.  WiMer. 
On  the  Slgtiidouucti  of  CU»sii4  among  Vertobrates,  by  Theo.  GUI* 
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On  the  Characters  and  Relations  of  the  American  Genera  of  Cerrlds,  by  Theo.  O'll. 

On  the  Relations  of  Cei-tain  Genera  of  Cervlda;,  by  Theo.  GUI. 

Llet  of  the  Vertebrate  Animals  of  Outa;?amie  Co.  Wis.  with  notes,  by  D.  8.  Jonlaa. 

Remains  of  an  ancient  earth  work  in  Marblehead,  Mnssachn setts,  by  J.  J.  11.  Grrgory. 

Examination  of  forty-flve  Indian  graves  found  in  Marblehead,  by  J.  J.  H.  Gregory. 

Notes  on  some  rare  and  interesting  Carices  of  New  York,  by  Geo.  Vasey. 

On  the  ascending  process  of  the  Astragalas  in  Birds,  by  Edward  8.  Morse. 

Organ  of  Special  Sense  in  the  Lameilibranchiate  genus  Toldla,  by  Wm.  A.  Brooks. 

Notes  on  Tree  Growth,  by  Asa  Gray. 

O.i  the  Disintegiation  of  Rocks  and  its  Geological  Signiflcance.  by  T.  8.  Hunt. 

Equivalency  of  the  Coal  Measures  of  the  United  States  and  Europe,  by  C.  A.WhItf. 

The  Physical  and  Geological  Characteristics  of  the  Great  Dismal  Swamp  and  tks 

Eastern  Counties  of  Virginia,  by  N.  B.  Webster. 
Oil  the  True  Character  of  the  so-called  Eozoon  Canadense,  by  L.  8.  Burbank. 
Notes  on  Natural  Erohion  by  Sand  in  the  Western  territories,  by  G.  K.  Gilbert. 
Tlie  Recency  of  certain  Volcanoes  of  the  Western  U.  S.,  by  G.  K.  Gilbert. 
The  Colorado  Plateau  Region  as  a  field  for  geological  studies,  by  G.  K.  Gilbeit. 
Small  size  of  the  brain  in  Tertiai-y  Mammals,  by  O.  C.  Marsh. 
Ancient  Lake  Basins  of  the  Rocky  Mountains,  by  O.  C.  Marsh. 
The  Wings  of  Pterodactyls,  by  O.  C.  Marsh. 
On  tlie  Mechanical  Condition  of  the  Pebbles  in  the  Newport  Conglomerate  and  tbeir 

supposed  flatteoing  by  pressure,  by  Wm.  B.  Rogers. 
On  the  Thickness  of  the  Virginia  Tertiaiy,  as  indicated  by  the  Artesian  boring*  at 

Fortress  Monroe,  by  Wm.  B.  Rogers. 
Notes  on  the  Palaeozoic  Formatl<m8  of  South  America,  by  O.  A.  Derby. 
On  the  Classification  of  the  Indian  Languages  of  .Mexico,  by  Porter  C.  BHas. 
Observaitions  in  a  vif*it  to  the  Cave  of  Cachuamilpa.  Mexico,  by  Porter  C.  Bliss. 
Au  Ascent  i)f  the  Volcano  of  Popocatepetl  in  Mexico,  by  Porter  C.  Bliss. 
On  the  Organic  Cliange  produced  in  the  Bee  by  the  different  conditions  to  which  ills 

subjected  in  its  Larval  State,  by  Mrs.  Sophie  B.  llerrick. 
On  contact  of  Trap  and  Sandstone  in  the  Connecticut  Valley,  by  Wm.  N.  Bioe. 
Origin  of  the  Cascades  of  the  Columbia  River,  Oregon,  by  Wm.  P.  Blake. 
How  do  Young  Birds  peck  out  of  the  Shell  ?  by  J.  W.  P.  Jenks. 
On  the  Trap  rocks  of  the  Connecticut  Valley,  by  Edward  S.  Dana. 
An  Inquiry  Concerning;  the  Reversion  of  Thoroughbred  Animrtls,  by  W.  H.  Brewer. 
Notice  of  a  pair  of  Trap-door  Spiders  from  Sonlh  America,  by  Chas.  R.  Dodge. 
Traces  of  Ancient  Civilization  in  Mexico,  by  Porter  C.  Bliss. 
Observations  on  the  Mesozoic  of  North  Carolina,  by  W.  C.  Kerr. 

We  have  already  given  an  account  of  Dohrn's  zoological  labo- 
ratory at  Naples,  and  referred  to  the  Anderson  School  of  Natural 
History  at  Peuikese,  and  the  peripatetic  laboratory  annnalh'  set 
up  by  IVof.  Baird  in  connection  with  the  United  States  Fish  Com- 
mission. In  the  January  number  of  the  **•  Archives  de  Zoologie 
Expcrimentale,"  etc.,  M.  Lacaze-Duthiers  gives  an  interesting  ac- 
count of  the  '*  Laboratory  of  Experimental  Zoology"  established 
by  him  in  1872  at  the  suggestion  of  M.  A.  du  Mesmil,  director  of 
the  higher  education  under  the  minister  of  public  instruction.  It 
was  opened  on  the  coast  at  Roscoff,  not  far  from  Paris,  and  in  a 
region  zoologically  rich.  The  funds  devoted  to  the  purpose  were 
very  small ;  the  laboratory  is  a  simple  house  on  the  seaside  with 
five  chambers  and  a  pump  to  feed  the  aquaria ;  but  judging  by  the 
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papers  which  have  been  published  by  Lacaze-Duthiers,  Perrier  and 
Giard,  the  amount  of  work  done  is  greater  so  far  as  we  are  aware 
than  at  any  other  laboratory  of  the  sort.  An  excellent  feature  of 
the  "  Laboratory  of  Experimental  Science  "  is  that  it  is  not  to  be 
permanently  established  at  one  spot,  but  every  five  or  six  years 
will  be  moved  from  place  to  place  until  the  marine  fauna  of 
France  shall  be  thoroughly  investigated.  In  this  way  a  series  of 
works  will  gradually  be  produced  on  the  fauna  of  France. 

There  is  still  an  opening  in  this  country  for  just  such  schools  as 
this,  which  combining  general  education  and  special  research  shall, 
in  an  inexpensive  way,  hold  sessions  of  say,  two  months,  extend- 
ing over  a  few  years  at  a  time  at  different  points  along  our  coast. 
For  example,  the  southern  colleges  could  send  professors  and  a 
few  advanced  students  to  Beaufort,  N.  C. ;  the  Washington  and 
Georgetown  colleges  could  combine  and  have  a  summer  session  at 
Old  Point  Comfort ;  the  Pennsylvania  Colleges  could  rendezvous 
at  Cape  May,  while  the  western  and  northern  colleges  could  con- 
tinue sending  students  to  the  Anderson  School  at  Penikese.  By 
mutual  assistance  and  cooperation  our  extensive  coast  could  be 
thoroughly  explored  and  higher  biological  researches  be  carried 
on,  as  well  as  observations  on  the  chemistry  and  physics  of  the  sea. 

The  Anderson  School  of  Natural  History  at  Penikese  Island 
closed  on  the  29th  of  August.  Fifty  students  received  instruction 
including  laboratory  work  and  lectures  from  ten  professors,  and 
the  degree  of  attention  given  and  amount  of  original  work  done 
was  gratifying.  The  moral  success  of  the  school  is  established, 
and  we  hope  that  want  of  means  will  not  prevent  the  plans  of  the 
late  Professor  Agassiz  from  being  carried  out.  There  is  great 
need  of  a  physiological  laboratory,  a  fish  pond  and  other  conven- 
iences, which  in  time  we  hope  will  be  supplied. 

The  U.  S.  Engineers  have  a  party  in  the  field  exploring  the 
territories  west  of  the  100th  meridian,  under  Lt.  Wheeler,  U.  S.  A. 
Dr.  H.  C.  Yarrow  is  the  naturalist,  and  Prof.  E.  U.  Cope  the  pal- 
eontologist of  the  expedition.  The  party  started  from  Denver, 
Coll,  about  July  20th.  Collections  will  be  made  in  all  branches  of 
Natural  History.     The  expedition  will  return  October  1st. 

Dr.  Ferdinand  Stoliczka,  the  paleontologist  to  the  geological 
survey  of  India,  died  in  India  at  Shayok,  June  19th,  aged  thirty- 


576 


BOOKS  BECS1TE0. 


six,  A  zoologiftt  and  geologist,  his  greatest  vrork  sa\  s  *^'  Nftture**' 
was  his  aceoimt  of  the  fossil  fauna  discoveri^d  iti  Uw  CrvUceoca 
rocks  of  southern  India, 

The  number  of  visits  paid  during  the  year  to  the  htfiwilmB  i>f 
the  British  museum  for  the  purpose  of  scieutifie  researeh,  was 
1020. 

Upwauds  of  21,000  herbarium  specimens  have  been  recetrcd 
(chietlj  presented)  ft*om  all  parts  of  Uie  world  at  the  herbariQiii  of 
the  Royal  Gardens  at  Kew, 

A  KKW  volume  of  Lacordalre'a  Genera  of  Coleoptera  haA  UttJy 
appeared. 
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EXPERIMENTS  ON  THE  SUPPOSED   AUDITORY 
APPARATUS  OF  THE  MOSQUITO.* 


BY   FBOF,    A.  M,   UATKR. 


Ohm  states  m  his  proposition  that  the  ear  e^cperiences  a  simple 
sound  only  when  it  receives  a  penduiiim-vibration,  and  that  it  de- 
composes any  other  periodic  motion  of  the  air  into  a  aeries  of  pen- 
dalum-vibratioiis,  to  each  of  which  corresijonds  the  sensation  of 
a  scrapie  sound.  Helmholtz,  fully  persuaded  of  the  truth  of  this 
proposition,  and  seeing  its  intimate  connection  with  the  theorem 
of  Fourier,  reasoned  that  there  must  be  a  cause  for  it  in  tbe  very 
dynamic  constitution  of  the  ear;  and  the  previous  discovery  by 
the  Marqnis  of  Corti  of  several  thousandf  rods  of  graded  sixes  in 
the  ductus  cochlearis  indicated  to  Ilelraboltz  that  these  were  snit- 
able  bodies  to  effect  the  decomposition  of  a  composite  sonorous 
wave  by  their  co-vibrating  with  its  simple  harmonic  elements. 
This  sup[)osed  function  of  the  Corti  organ  gave  a  rational  expla- 

«  Reprinted,  with  a  few  correoUon«  by  tbe  miihor,  ftrom  the  Aiii9rlQ«n  Journ^  of 
S^ieDce  and  Aits,  Aug.*  tBT4. 

t  '*  But  all  of  the  propasUiona  on  which  w«  have  bated  the  theoiy  of  consonatice  and 
cUieopance  reaU  solelj  on  a  miante  anal}ral»  of  the  sensationi  of  the  ear.  Thli  ajialj* 
aia  could  haro  beoo  made  by  any  cultivated  ear,  without  the  aid  of  theor^i  hut  ths 
leading-thread  of  theory,  and  the  employiucnl  of  appropriate  means  of  obserratloii, 
have  fhcllitatet]  it  in  an  extraordinary  degree. 

*' Abore  all  things  I  beg  the  reader  to  remark  that  the  hjrpotheeli  on  the  Go-rfbrmttoii 
of  tbe  organs  of  Cortt  has  no  immediate  relation  with  Che  explanation  of  confionanc^ 
and  diaaonaoee,  which  reets  soIelj  on  the  facta  of  obflervatlon.  on  the  l»eats  of  har* 
monica  and  of  reaulfcani  Boanda.^^Helmholtat  Toocmpflndnngen,  p«  34S, 

Enteral,  ftccfirding  to  Act  of  Con^CM.  In  the  rear  1874*  hy  the  PbaoodY  ACJLDBmr  OV 
CLENCE,  In  the  Office  4}f  ibe  LibrirUii  of  ConirreMt  at  Washington. 
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nation  of  the  theorem  of  Ohm,  and  furnished  '^ a  leading  thread*' 
which  conducted  Helmholtz  to  the  discoveries  contained  in  his  re- 
nowned work,  ^^  Die  Lehre  von  den  Toneropfindungen/'^  In  this 
book  he  first  gave  the  true  explanation  of  timbre,  and  revealed  the 
hidden  cause  of  musical  iiarmonj,  which,  since  the  days  of  Pythag- 
oras, had  remained  a  mystery  to  musicians  and  a  problem  to  pfail* 
osophers. 

It  may,  perhaps,  never  be  possible  to  bring  Helmholtz's  hy- 
pothesis of  the  mode  of  audition  in  the  higher  vertebrates  to  the 
test  of  direct  observation,  from  the  apparent  hopelessness  of  ever 
being  able  to  experiment  on  the  functions  of  the  parts  of  the  inner 
ear  of  mammalia.  The  cochlea,  tunnelled  in  the  hard  temporal 
bone,  is  necessarily  difficult  to  dissect,  and  even  when  a  view  is 
obtained  of  the  organ  of  Corti,  its  parts  are  rarely  in  situ;  and, 
moreover,  they  generally  have  had  their  natural  structure  altered 
by  the  acid  with  which  the  bone  has  been  saturated  to  render  it 
soft  enough  for  dissection  and  for  the  cutting  of  sections  for  the 
microscope. 

As  we  descend  in  the  scale  of  development,  from  the  higher 
vertebrates,  we  observe  the  parts  of  the  outer  and  middle  ear  dis- 
appearing, while  at  the  same  time  we  see  the  inner  ear  gradually 
advancing  toward  the  surface  of  the  head.  The  external  ear,' the 
auditory  canal,  the  tympanic  membrane,  and  with  the  latter  the 
now  useless  ossicles,  have  disappeared  in-  the  lower  vertebrates, 
and  there  remains  but  a  rudimentary  labyrinth. 

Although  the  bomological  connections  existing  between  the  ver- 
tebrates and  articulates,  even  when  advocated  by  naturalists,  are 
certainly  admitted  to  be  imperfect,  yet  we  can  hardly  suppose  that 
the  organs  of  bearing  in  the  articulates  will  remain  stationary  or 
retrograde,  but  ratber  that  the  essential  parts  of  their  apparatus 
of  audition,  and  especially  that  part  which  receives  the  aerial 
vibrations,  will  be  more  exposed  than  in  higher  organisms.  In- 
deed, the  very  minuteness  of  the  greater  part  of  the  articulates 
would  indicate  tbis,  for  a  tympanic  membrane  placed  in  vibratory 
communication  with  a  modified  labyrinth,  or  even  an  auditory  cap- 
sule with  an  outer  flexible  covering,  would  be  useless  to  the  greater 
number  of  insects  for  several  reasons ;  first,  such  an  apparatus, 
unless  occupying  a  large  proportion  of  the  volume  of  an  insect, 

*  According  to  Waldeyer,  there  are  6,500  inner  and  4,500  oater  pUlars  in  the  orfan  of 
Corti. 
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woald  not  present  surface  enough  for  this  kind  of  receptor  of  vi- 
brations ;  and  secondly,  all  non-aqnatic  vertebrates  have  an  inner 
ear  formed  so  as  to  bring  the  aerial  vibrations,  which  strike  the 
tympanic  membrane,  to  bear  with  the  greatest  effect  on  the  audi- 
tory nerve  filaments,  and  the  minuteness  of  insects  precludes  this 
condition.  Finally,  the  hard  test,  characteristic  of  the  articulates, 
sets  aside  the  idea  that  they  receive  the  aerial  vibrations  through 
the  covering  of  their  bodies,  like  fishes,  whose  bodies  are  gener- 
ally not  only  larger  and  far  more  yielding,  but  are  also  immersed 
in  water  which  transmits  vibrations  with  4J  times  the  velocit}' 
of  the  same  pulses  in  air  and  with  a  yet  greater  increase  in 
intensity.  For  these  reasons,  I  imagine  that  those  articulates 
which  are  sensitive  to  sound,  and  also  emit  characteristic  sounds, 
will  prove  to  possess  receptors  of  vibrations  external  to  the  gen- 
eral surface  of  their  bodies,  and  that  the  proportions  and  situ- 
ation of  these  organs  will  comport  with  the  physical  conditions 
necessary  for  them  to  receive  and  transmit  vibrations  to  the  inte- 
rior ganglia. 

Naturalists,  in  their  surmises  as  to  the  positions  and  forms  of 
the  organ  of  hearing  in  insects,  have  rarely  kept  in  view  the 
important  consideration  of  those  physical  relations  which  the 
organ  must  bear  to  the  aerial  vibrations  producing  sound,  and 
which  we  have  already  pointed  out.  The  mere  descriptive  anato- 
mist of  former  years  could  be  satisfied  with  his  artistic  faculty  for 
the  perception  of  f(^rm,  but  the  student  of  these  days  can  only 
make  progress  by  constantly  studying  the  close  relations  which 
necessarily  exist  between  the  minute  structure  of  the  organs  of 
an  animal  and  the  forces  which  are  acting  in  the  animal,  an<l 
which  traverse  the  medium  in  which  the  animal  lives.  The 
want  of  appreciation  of  these  relations,  together  with  the  fact 
that  many  naturalists  are  more  desirous  to  describe  man}'  new 
forms  than  to  ascertain  the  function  of  one  well  known  form, 
which  may  exist  in  all  animals  of  a  class,  has  tended  to  keep 
many  departments  of  natural  history  in  the  condition  of  mere 
descriptive  science.  Those  who  are  not  professed  naturalists  ap- 
preciate this  perhaps  more  than  the  naturalists  themselves,  who 
are  imbued  with  that  enthusiasm  which  always  comes  with  the 
earnest  study  of  any  one  department  of  nature ;  for  the  perusal 
of  those  long  and  laboriously  precise  descriptions  of  forms  of 
organs,  without  the  slightest  attempt,  or  even  suggestion,  as  to 
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their  uses,  atfects  a  physicist  witb  feetingm  analogoQfi  to  tlioaaex|M^ 
rienced  by  odc  who  perukes  a  well  classified  catalogue  descfffidvf 
of  pbysical  instriiiDents,  while  of  the  uses  of  the»e  icifitriJiiieiiU  be 
is  utterly  ignorant* 

The  following  views,  taken  from  the  *' Anatomy  of  tii«  Itiv«it^ 
brata,  by  C*  Th.  v.  Siebold/*  wlU  show  how  various  are  the  opiniooi 
of  Bfituralists  as  to  the  location  and  form  of  the  organs  of  bewliitf 
in  the  Insecta,  -'There  is  the  same  uncertainty  eoneemiiig  Ibe 
organs  of  audition  (as  concerning  the  olfactory  organs)*  Esipvri^ 
ence  having  long  shown  that  most  insects  perceive  KoumU,  Itiis 
sense  has  been  located  aonietimcs  in  this  and  sonu'liTnes  in  that 
organ.  But  in  their  opinion,  It  oft^n  seems  to  have  been  forgotten « 
or  unthought  of,  that  there  can  be  no  auditory  organ  witboat  a 
special  auditory  nerve,  which  connects  directly  with  an  aixHiatic 
apparatus  capable  of  receiving,  conducting  and  eoncentratiag  tlui 
sonorous  undulations-  (The  author  who  has  erred  most  widely  in 
this  respect  is  L*  W*  Clarke,  in  Mag*  Nat,  Hist*,  Sept,,  1^38^  wbo 
has  described  at  the  base  of  the  autennee  of  Cai'nbus  nemaraik 
Illig.  an  auditive  apparatus  composed  of  an  Auricula^  a  MeaiHi 
auditorius  exientua  and  intemus^  a  Tymjmnum  and  LabfrinthttM^ 
of  all  of  which  there  is  not  the  least  trace.  The  two  white  ooo^ex 
spots  at  the  base  of  the  ank*nnte  of  Blatta  onentalis^  and  whicli 
Treviranus  has  described  as  auditory  organs,  are,  as  Bunnelater 
has  correctly  stated,  only  rudimentary  accessory  eyes.  Neirporl 
and  Goureau  think  timt  the  antenuie  serve  both  as  tactile  and  as 
auditory  organs.  But  this  view  is  inacbnlssible,  as  £Hcb8on  has 
already  stated,  except  in  the  sense  that  the  antenna?,  like  all  ftolld 
bodies,  may  con<luct  sonorous  vibrations  of  the  air;  but,  evca 
admitting  this  view,  w^here  is  the  auditory  nerve?  for  it  la  oot  at 
all  supposuble  that  the  antennal  nerve  can  aerve  at  the  same  time 
the  function  of  two  distinct  senses.) 

^^  Certain  Orthoptera  are  the  only  Insecta  with  which  there  has 
been  discovered,  in  these  later  times,  a  single  organ  having  the 
conditions  essential  to  an  auditory  apparatus.  This  organ  con- 
sists, with  the  Acrididse,  of  two  fossie  or  conchs,  snrronndeii  by  m 
projecting  horny  ring,  and  at  the  base  of  which  is  attached  a  mem* 
brane  resembling  a  tympanum.  On  the  Internal  surface  of  tbil 
membrane  arc  two  horny  processes,  to  which  is  tittached  an  ex- 
tremely delicate  vesicle  filled  with  a  transparent  fluid  and  repp&- 
Beuling  a  membranous  labyrinth*     This  vesicle  Is  in  connecUoo 
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with  an  aacUtory  nerve  which  arises  tVom  the  third  thoracic  gan- 
glion»  forois  a  ganglion  on  the  tympanum,  and  terminates  in  the 
imniediate  neighborhood  of  the  labyrinth  by  a  collection  of  eunei- 
Dnn»  staff-like  bodies  with  very  finely-pointed  extreniities  (prirai- 
live  nerve-fibres?),  which  are  surrounded  by  loosely-aggregated, 
ganglionic  globules.  (This  organ  has  been  taken  for  a  soniferous 
apparatus  by  Latreille.  J.  Midler  was  the  first  who  fortunately 
conceived  that  with  Gryllus  hier^yglyphus  this  was  an  auditory 
organ.  He  gave,  however,  the  interpretation  only  as  hypothet- 
ical ;  but  I  have  placed  it  beyond  all  doubt  by  careful  researches 
made  on  Gomphoceros^  Oedtpoda^  Podisma,  Caloptenu.^  and   Tr-ux- 

**The  Locustidffi  and  Achetidte  have  a  similar  organ,  situated 
In  the  fore-legs  directly  below  the  ooxo-tibial  articulation.  With 
a  part  of  the  Locustidce  {Meconema,  BarbUiMes^  Fhana-oplerQ, 
Fhylloptera),  there  is  on  each  side  of  this  point  a  fossa,  while  with 
another  portion  of  this  family  there  are,  at  this  same  place,  two 
more  or  less  spacious  cavities  (auditory  capsules)  provided  with 
orifices  opening  forward.  These  fosaas  and  these  cavities  have 
each,  on  their  internal  surface,  a  long-oval  tympanum.  The  prin- 
cipal trachean  trunk  of  the  leg  passes  between  two  tympanums, 
and  dilates,  at  this  point,  into  a  vesicle  whose  upper  extremity  is 
in  connection  with  a  ganglion  of  the  auditory  nerve.  Thi^  last 
arises  from  the  first  thoracic  ganglion,  and  accompanies  the  prin- 
cipal nerve  of  the  leg.  From  this  ganglion  in  question  passes  otl' 
a  band  of  nervous  substance,  which  stretches  along  the  slightly 
excavated  anterior  side  of  the  trachean  vesicle.  Upon  this  band 
is  situated  a  row  of  transparent  vesicles  containing  the  same  kind 
of  cuneiform,  staff-like  bodies,  mentioned  as  occurring  with  the 
Acridldas,  The  two  large  trachean  trunks  ot  the  fore-legs  open 
by  two  wide,  infundibuliform  orifices  on  the  posterior  border  of 
the  prothorax,  so  that  here,  as  with  the  Acrid idte,  a  part  of  this 
trachean  apparatus  may  be  compared  to  a  Tuba  Easktchn,  With 
the  AchetidaN  there  is,  on  the  external  side  of  the  tibia  of  the 
fore-legs,  an  orifice  closed  by  a  white,  silvery  membrane  (tympa- 
num), behind  which  is  an  auditory  organ  like  that  just  described, 
(With  Acheta  achatina  and  Ualka^  there  is  a  tympanum  of  the 
same  size,  on  the  internal  surface  of  the  legs  in  question  ;  but  it 
is  scarcely  observable  with  Acheta  sKf*^f.9ti^t}i.  A  *^vwe«f»ca  an«l  ^ 
€ampestri$,y' 
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Other  naturalists  have  placed  the  auditory  apparatus  of  diuroal 
lepidoptera  in  their  club-shaped  antennae ;  of  bees  at  the  root  of 
their  maxilias  ;  of  Melolontlia  in  their  antennal  plates  ;  of  LocuMa 
viridiaaima  in  the  membranes  which  unite  the  antenna  with  the 
head. 

I  think  that  Siebold  assumes  too  much  when  he  states  that  the 
existence  of  a  tympanic  membrane  is  the  only  test  of  the  existence 
of  an  auditory  apparatus.  It  is  true  that  such  a  test  would  apply 
to  the  non-aquatic  vertebrates,  but  their  homologies  do  not  extend 
to  the  articulates ;  and  besides,  any  physicist  can  not  only  con- 
ceive  of,  but  can  actually  construct  other  receptors  of  aerial  vibra- 
tions, as  I  will  soon  show  by  conclusive  experiments.  Neither 
can  I  agree  with  him  in  supposing  that  the  antennae  are  only  tactile 
organs,  for  very  often  their  position  and  limited  motion  would  ex- 
clude them  from  this  function  ;*  and,  moreover,  it  has  never  been 
proved  that  the  antennee,  which  differ  so  much  in  their  forms  in 
different  insects,  are  always  tactile  organs.  They  may  be  used  at 
such  in  some  insects  ;  in  others,  they  may  be  organs  of  audition ; 
while  in  other  insects  they  may,  as  Newport  and  Goureau  surmise, 
have  both  functions ;  for,  even  granting  that  Miiller's  law  of  the 
specific  energy  of  the  senses  extends  to  the  insects,  yet  the  anat- 
omy of  their  nervous  system  is  not  sufficiently  known  to  prevent 
the  supposition  that  there  may  be  two  distinct  sets  of  nerve  fibres 
in  the  antennae  or  in  connection  with  their  bases ;  so  that  the 
antennse  may  serve  both  as  tactile  and  as  auditory  organs ;  just  as 
the  hand,  which  receives  at  the  same  time  the  impression  of  the 
character  of  the  surface  of  a  body  and  of  its  temperature  ;  or,  like 
the  tongue,  which  at  the  same  time  distinguishes  the  surface,  the 
form,  the  temperature  and  the  taste  of  a  body.  Finally,  I  take 
objection  to  this  statement :  ''Newport  and  Goureau  think  that  the 
antennae  serve  both  as  tactile  and  auditory  organs.  But  this  view 
.  is  inadmissible,  as  Erichson  has  already  stated,  except  in  the  sense 
that  the  antennae,  like  all  solid  bodies,  may  conduct  sonorous  vibra- 
tions of  the  air."  Here,  evidently,  Siebold  hail  not  in  his  mind  the 
physical  relations  which  exist  between  two  bodies  which  give 
exactly  the  same  number  of  vibrations  ;  for  it  is  well  known  that 
when  one  of  them  vibrates,  the  other  will  be  set  into  vibration  by 

^lodeed,  thej  are  often  highly  doTeioped  in  themselves  while  accompanied  by 
pafyii  which  are  properlj  placed,  adequately  organized  and  endowed  with  a  range  of 
motion  suitable  to  an  organ  intended  for  purposes  of  tonch. 
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the  inipiK^ts  seat  to  it  thron«?h  the  intervening  air.  Thus,  if  the 
fihrillje  on  the  anteumie  of  an  insect  shonlri  be  timed  to  the  tlitler- 
•nt  noted  of  the  Hound  emitted  by  the  same  iUBeet«  th^n  when  these 

unds  fell  upon  the  untennal  llbrils,  the  latti-n*  would  enter  into 

bration  with  tliose  notes  uf  the  sounil  to  which  they  were  svver- 
ally  tuned ;  and  so  it  is  evident  that  not  only  couhl  a  properly 

instructed  unteuna  serve  as  u  receptor  of  sound,  bnt  it  would  also 

ve  a  function  not  potisible  in  a  membrane  ;  that  is,  it  would  htive 
the  power  of  analysing  a  composite  »ound  by  the  co-vibration  of 
its  various  tibrillii*  to  the  elementary  tones  of  the  sound. 

The  fart  that  the  existenc'e  of  such  an  antenna  is  not  only  sup- 
posablc  but  even  highly  probable,  taken  in  eonnection  with  an 
obaenration  1  have  often  made  in  looking  over  entoniologieal  col- 
lections;  via:  that  fibrillce  on  the  antennas  of  noctnral  insetits  are 
highly  developed,  while  on  the  antenna?  of  diurnal  insects  they  are 
either  entirely  absent  or  reduced  to  mere  rudimentiirv  lllanients, 
caused  rae  to  entertain  the  hope  timt  1  should  be  able  to  eonlirm 
my  sunuiscs  by  actual  experiments  on  tfie  effects  of  sonorous  vi- 

ations  on  the  anteuual  ObrilluB  ;  also,  the  well  known  experiments 
Hensen,*  and  the  inferences  of  Dr.  Johnston  from  anatomical 
studies  of  the  antennie  of  the  Culcx,  encouraged  me  to  seek  in 
aerial  insects  for  phenomena  similar  to  Uiose  llcnsen  had  found  In 
the  decapod,  the  My  sis,  jintl  thu«  to  discover  in  nature  an  appa- 
ratus whose  functions  are  the  counterpart  of  those  of  the  apparatus 
with  which  1  gave  the  experimental  confirmation  of  Fourier's  the- 
orem^ and  similar  to  the  supposed  fLinctlons  cif  the  rods  of  the 
organ  of  Corti, 

The  beautiful  structure  of  the  plumose  antenniB  of  the  male 
Culex  is  well  known  to  alt  microscopists  ;  and  these  organs  at  once 
recurred  to  me  as  suitable  objects  on  which  to  begin  my  experi- 
ments. The  antenna*  of  these  i  usee  is  are  twelve-join  ted  ami  from 
each  joint  radiates  a  whorl  of  fibrils,  and  the  latter  gradually  de- 
crease in  their  lengths  as  we  [)roceed  from  those  of  the  see^md  joint 
from  the  base  of  the  antenna  to  tliose  of  the  second  joint  fVom  the 
tip.  These  fibrils  are  highly  elastic  and  so  slender  that  their 
lengths  are  over  three  hundred  times  their  diameters.  They  taper 
slightly,  so  that  their  diameter  at  the  base  is  to  the  diameter  near 
the  tip  as  3  to  2. 

*  Stndiet  on  Che  orjran  of  betring  in  tb«  C»eoiipodi»  *'  Joumil  of  Seientiflo  Zdolofy'' 
or  Slebold  And  Kdlliker,  Vol.  xilL 
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I  cemented  a  live  male  mosqiiilo  witli  Bbi*llac  to  a  ^Iaam  •lUlc 
and  brought  to  bear  on  variaiia  fibrils  ?*  Jtli  objoclivt*.  I  Uiifis 
funded  successively,  near  the  stage  of  the  microscope,  &  aerict  of 
luning-forks  with  the  openings  of  their  resonant  l)oxe«  liini«ci 
toward  the  fibrils.  On  m}^  first  trials  with  an  Ut^  fork,  of  Mtt  v* 
per  sec,  I  was  delighted  with  the  results  of  the  experiments,  for  I 
saw  certain  of  the  fibrils  ent^r  into  vigorous  vibration,  whtleoibers 
remained  comparatively  at  rest. 

The  table  of  experiments  which  I  have  given  Is  charscterUlie 
of  all  of  the  many  series  which  I  have  made.  In  the  first  ooloimi 
(A)  I  have  given  the  notes  of  the  forks  in  the  French  notilioB, 
which  Kcinig  stamps  upon  his  forks.  In  the  second  (B)  arm  the 
amplitudes  of  the  vibrations  of  the  end  of  the  fibril  in  lUvtiloaa 
of  the  micrometer  scale;  and  in  column  (G)  are  the  Taloes  of 
these  dixisions  in  fractions  of  a  millimetre. 


A* 

B. 

c. 

ut. 

•5    div. 

•0042  mm 

ut. 

25 

•0200 

MU 

1-75 

•0147 

Sol, 

20 

•()\r,n 

Ut, 

60 

•ii.'-.n.i 

Mi, 

1-6 

Soil 

1-5 

B^ 

1-5 

.  ) 

Ut, 

20 

L'  1 ' ;  ■''^ 

The  superior  efiTect  of  the  Tibrations  of  the  Ut|  fork  on  the  flhHl 
IS  marked,  but  thinking  that  the  difi'erences  in  the  abserve<i  ampli* 
tudes  of  tlie  vibrations  might  be  owing  to  differences  in  the  inUm* 
sities  of  the  various  sounds,  I  repeated  the  experiment,  but  vtbraled 
with  lower  intensities  the  forks  wbich  gave  the  greater  amplitndea 
of  co-vibration  ;  and  although  I  observed  an  approach  lovrafd 
equality  of  ampUtude,  yet  the  fibre  gave  the  maximum  awingi 
wbeii  Ut^  was  sounded,  and  I  was  persuaded  that  this  special  libril 
was  luned  to  unison  with  Ut^  or  to  some  other  note  witliin  a  mwi* 
tone  of  it.  The  differenees  of  amplitude  given  by  II t^  aod  So|| 
and  Mi^  are  considerable,  and  the  table  also  brings  ou^  r* 

est ing  observation  that  the  lower  (Vis)  and  the  higher  ,  .,,  -jj^ 
monies  of  Ut*  cause  greater  amplitudes  of  vibration  than  any 
intermediate  notes.     As  long  as  a  universal  mctho>f  <iet«f» 

mination  of  the  relative  intensities  of  sounds  of  pitcb 

remains  undiscovered,  so  long  will  the  science  of  acouatiea  renyilii 
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\Xi  Its  present  vag:ae  qualitative  condition.*  Now,  not  having  the 
means  of  equalizing  the  intensities  of  the  vibrations  iasnmg  from 
the  various  resonant  boxes,  I  adopted  the  plan  of  sounding*  with 
a  bow,  each  fork  with  the  greatest  intensity  1  eoiild  obtain.  I 
think  that  it  U  to  be  regretted  that  Kontg  did  not  adhere  to  the 
form  of  fork,  with  inclined  prongs^  as  formerly  made  by  Marloye ; 
for  with  BQcb  forks  one  can  always  reproduce  the  same  initial  in- 
tensity of  vibration  by  separating  the  prongs  by  means  of  the 
same  cylindrical  rod  which  is  drawn  between  them.  Experiments 
similar  to  those  already  given  revealed  a  fibril  tuned  to  such  per- 
fect unison  with  Uts  that  it  vibrated  through  18  divisions  of  the 
micrometer  or  '15  mm.,  while  its  amplitude  of  vibration  was  only 
3  div.  when  VU  was  sounded.  Other  fibrils  responded  to  other 
notes^  so  that  I  infer  from  my  experiments  on  about  a  dozen  mos- 
quitoes that  their  fibrils  are  tuned  to  sounds  extending  through  the 
middle  and  next  higher  octave  of  the  piano. 

To  subject  to  a  severe  test  the  supposition  I  now  entertained, 
that  the  flbrils  were  tuned  to  various  periods  of  vibration,  I  meas- 
ured with  great  care  the  lengths  and  diameters  of  two  fibrils,  one 
of  which  vibrated  strongly  to  Ut,,  the  other  as  powerfully  to  Dt4 ; 
and  from  these  measures  I  constructed  in  homogeneous  pine  wood 
two  gigantic  models  of  the  flbrils ;  the  one  corresponding  to  the 
Uts  fibril  being  about  one  metre  long.  After  a  little  practice  I 
succeeded  in  counting  readily  the  number  of  vibrations  they  gave 
when  they  were  clam(>ed  at  one  end  and  drawn  from  a  horizontal 
position.    On  obtaining  the  ratio  of  these  numbers  I  found  that 


*  I  tanre  receattj  made  iome  experimcnti  in  this  direction,  whtcb  show  the  poasi- 
bllitf  of  crentrualljr  beiog  ablo  to  express  the  intcnsUjr  of  an  aeria)  Tibrallon  direcUy 
in  fi-aet[oii  uf  Joule's  Dynrtmic&l  Unit,  by  mea«nnng  the  heat  developed  in  a  atip  of 
ihc«t  mbbcr  stretched  between  the  prongs  of  a  fork  and  encloMd  In  a  compound 
Ihertno-batterj*.  The  rcUtlv^e  inteaBit^ei  of  the  aerial  Tibrntlon  produced  by  the  fork 
whenengaRod  In  healing  the  rubber*  and  when  the  rubber  is  remoired,  can  be  meajanred 
by  the  metiiod  I  described  in  the  Amer,  Jour.  Set,  Feb.i  1H73.  Of  coorsc  If  we  can  de- 
lenuioe  the  amouat  of  heat  produced  per  necond  by  a  known  ft-action  of  the  in  tensity, 
we  hare  the  amount  prodnced  by  the  vibration  with  its  entire  intensity.  Then  meant 
can  be  demised  bj  which  the  aerial  Tibratton  produced  by  this  fork  can  always  bero- 
pTOdaeed  with  the  same  intenaity.  Tbi^  intcniity,  expressed  in  n-action  of  Joule^s  nnitT 
la  stamped  upon  the  apparatus,  which  erer  afterward  serves  aa  a  true  measure  fbr 
obUtnIng  the  InteoBities  of  the  vibrations  of  all  almplo  aoundei  having  the  same  pitch 
as  itself.  The  sama  operation  can  be  performed  on  other  forks  of  different  pitch,  and 
io  a  series  of  intensities  of  ditferent  periods  of  Tibmtion  is  obtained  expressed  in  a 
oorreeponding  serfes  of  f^acttons  of  Joule^s  unit.  Recent  experiments  hare  gtven 
0O6  one  hnndred  thou»andtti  of  a  Jonle'tf  unit  as  the  approximate  dynamic  equlrar* 
lent  of  ten  seconds  of  aerial  Tibratlon^  prodti<^ed  by  an  Vu  Ibrk,  aet  in  motion  by  in* 
t«rmittent  electro*magiietio  action  and  placed  before  a  resonator. 
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it  coincided  with  the  ratio  existing  belwccn  the  ooiiilK'r»  nf  nbrm* 
Uoiis  of  thu  forks  to  which  co-vibrat<*f1  the  flbrils  of  nh\rh  thrf^ 
pine  rods  were  models. 

The  corisidenvtioD  of  tljc  rcOatiuns  wmrii  ihi  i^txirg. 

and  pointed  fibriU  mast  have  to  the  aerial  jjuJ  ;  j     a  them, 

led  me  to  discoveries  in  the  physiology  of  audition  which  1  inuigtiK 
are  entirely  new.  If  a  sonorous  wnvo  fallH  upon  one  of  them 
fibrils  so  that  its  wave-front  is  at  right  augU*H  to  the  tthHU  mud 
hence  the  direction  of  the  pulses  in  the  wa%*o  arc  in  t!  laii 

of  the  fibrirs  length,  the  latter  cannot  be  set  in  rlbrs.;^  .. ,  .it  tf 
the  vibrations  in  the  wave  are  brought  more  and  morei  to  iMmr 
athwart  the  fibril  it  will  vibnile  with  amj^lilndes  inm»n  !  ll 

reaches  its  maximum  swing  of  co-vibration,  when  tht:  — l  :,t>tit 
is  parallel  t/o  its  length  and  therefore  the  direction  of  IhP  Smpuliftei 
on  the  wave  arc  at  right  angles  to  the  fibril.  These  cuncms  mr* 
mises  I  have  confirmed  by  many  experiments  made  in  the  foUowliif 
manner.  A  fork  which  causes  a  strong  co-vibratioti  iti  a  eerUlo 
fibril  is  brought  near  the  microscope,  so  that  the  •  — o* 

nant  box  is  pcrpcndicuhir  to  the  fibril  an<l  U»  oi  anl 

the  microscope*  The  fibril,  in  these  circurostanoc«»  entw*  fnl© 
vigorous  vibration  on  sounding  the  fork;  bul»  on  i  '  *  ^oi 
around  the  stage  of  the  microscope  so  that  the  -ox 

always  points  toward  the  fibril,  the  amplitudes  of  vitmittoii  of  tb^ 
fibril  gradually  diminish,  and  when  the  axis  of  the  box  coitidilct 
with  the  length  of  the  fibril,  and  therefore  the  sonorous  [KilMStd 
on  the  fibril  in  the  direction  of  its  length,  the  fibril  is  absolatdy 
stationary  and  even  remains  so  when  the  fork,  in^thls^  fioiiilioii^  !• 
brought  (juite  close  to  the  niicroscofie.  Thes<*  ob>«t*rvtttionif  slonee 
revealed  to  me  a  new  function  of  these  organs;  for  if,  for  the 
moment^  we  assume  that  the  antennre  are  really  the  organa  whicb 
receive  aerial  vibrations  and  transmit  them  to  an  anditory  oapsole, 
or  rudimentary  labyrinth,  then  these  insects  must 

of  the  perception  of  the  direction  sound  more  Li^.,»,     .   ,.. 

than  in  any  other  class  of  animals.  The  following  expttrimenlii 
will  show  the  force  of  thiti  statement  and  at  the  aani 

trate  the  manner  in  which  these  insects  determine  the  u:. 

a  sonorous  centre,     I  placed  under  the  microscope  a  live  i3u>9^iritOk 

and  kept  my  attention  fixed  ui>on  a  fibril  whit 

aound  of  a  tuning-fork,  which  an  assistant    , 

positionB  around  the  microscope*    I  then  rotated  the  stage  of  Um 
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instrument  luiLil  the  fibril  ceaseil  to  vibrnt-e,  and  then  ilrew  a  line 
on  a  piece  of  f^nper,  ini^kT  the  nncroscopc%  in  the  direction  of  the 
fibril.  On  e:(t€nding  tliiB  line«  I  foiinJ  that  it  always  cut  within  6° 
of  the  position  of  the  source  of  the  sound*  The  antennic  of  the 
male  mOH^piito  have  a  ran*^e  of  motion  in  a  horizontai  direction*  so 
that  the  angle  included  between  them  can  vary  connideralily  inside 
and  outside  of  40%*  and  I  conceive  that  this  is  tiie  manner  in 
which  these,  insects  during  oight  direct  their  flight  toward  the 
female.  The  song  of  the  female  vibrates  the  fibrilla?  of  one  of  the 
antenn£e  more  forcibly  than  those  of  the  other.  The  insect  spreads 
tlie  angle  between  his  antennae,  and  thus^  as  1  have  observed^ 
brings  the  fibril  he,  situate  within  the  angle  formed  by  the  antennas, 
a  direction  approximately  parallel  to  the  axis  of  the  body.  The 
iquito  now  turns  his  body  in  the   direction  of  that  antenna 

hose  fibrils  are  most  affected,  and  thus  gives  greater  intensity  to 
the  libra tions  of  ttie  6brils  of  the  other  antenna.  When  he  haa 
thus  brought  the  vibrations  of  the  antetmie  to  equality  of  inten- 
aity,  he  has  placed  his  body  in  the  direction  of  the  radiation  of 
the  sound,  and  lie  directs  his  flight  accordingly  ,  and  from  my  ex- 
periments It  would  appear  that  he  can  thus  guide  himself  to  within 
5*  of  the  direction  of  the  female. 

Some  may  assume  from  the  fact  of  the  co-vibratioa  of  theae 
fibrils  to  sounds  of  ditlerent  pitch,  that  the  mosquito  haa  the  power 
of  decompo!i^ing  the  sensation  of  a  composite  sound  into  Its  simple 
components,  as  is  done  by  the  higher  vertebrates ;  but  I  do  not 
hold  this  view,  but  lielieve  that  the  range  of  oo-vibratiou  of  the 
fibrils  of  the  mosquito  ia  io  enable  it  to  apprehend  the  varying 
pitch  of  the  sounds  of  the  female.  In  other  words,  the  want  of 
dollnite  and  fixed  pitch  to  the  female's  song  demands  for  the  re- 
ceiving apparritus  of  her  Kounds  a  corresponding  range  of  co-vi- 
bration, so  that  instead  of  indicating  a  high  order  of  auditory 
development  It  ia  really  the  lowest,  except  in  its  power  of  ileter* 
mining  the  direction  of  a  sonorous  centre<»  in  which  resi)ect  it  sur- 
paaaes  by  far  our  own  ear.f 


•  The  ehftlta  of  the  aot«nu»  jnotude  no  dogl*  of  Aboot  40^.  T)io  baBsl  fltirUi  of  tbt 
antennw  form  .t»  angle  of  sbout  90*  and  tbe  bennloal  flbrilt  &o  angle  of  ibout  SU*,  wttb 
the  niiN  of  thtif  iiiAeei. 

fSome  phf  EiotogtMU,  .iu«rtiptinfr  to  erplaln  the  fbDction  of  Uie  «etniclrcu]iir  i^&nalji, 
■S4uizi«,  becAQi^c  UicK«  caDAtft  are  in  three  plaoef  at  rigtii  AOg^Ie^  to  etich  other^  Uial 
Ihcjr  Berre  to  flx  ici  ^i»»«*e  a  ciniornua  centre,  jiist  ae  Cbc  fceometriciaii  by  his  Ihfee  aoiXr- 
diniUo  pUne*  dciermiDes  ibe  positioti  of  a  poitii  la  tpace.    But  thiA  aefiumption  ii  fto> 


588 


AITDITORT  APPARATUS   OF   TDK   MOSQUITO* 


The  auditory  apparatus  W€  Imve  just  describori  t\o**%  n-n  m  im^ 
least  confirm  Helmboltz's  hypotbeBia  of  tbe  fuactious  oftbc  of] 
of  Corti ;  for  the  supposed  power  of  that  organ  to cieooBipo«e if 
noroiis  sensation  tlepends  upou  the  existence  of  an  audltorjr  i 
different  la  ted  as  highly  as  the  co-vibrating  apparatus,  and  in  Um 
case  of  the  mosquito  there  is  no  known  anatomical  baiiU  fnr  i 
an  opinion.     In  other  words^  my  researches  show  eslemttl 
vibrating  organs  whose  functions  replace  those  of  tbe  Iji 
membrane   and   chain  of  ossicles  in   receiving  and    tranAnillliiig  1 
vibrations ;  while  Uelmholtz's  discoveries  point  to  the  eTMgtMf#J 
of  internal  co-vibrating  organs  which  have  no  analogy  to  tlio«9Qf] 
the  mosquito,  because  the  ftinctions  of  the  former  are  not  to  i 
and  transmit  vibrations  to  the  sensory  apparatus  of  iho  esr,  Imt ' 
to  give  the  sensation  of  pitch  and  to  deconi|>09e  a  cotopottita  i 
norous  sensation  into  its  elements  ;  and  this  they  can  OoljT  dobjTJ 
their  connection  with  a  nervous  development  whose  piftn 
numerous  as  those  of  the  co- vibrating  mechanism.     Now  i 
a  nervous  organization  does  not  exist  in  insects*  it  follows  t]iaE| 
neither  anatomical  nor  f\metional  relations  exist  between  tlie  i 
vibrating  fibrils  on  tbe  antennte  and  the  co-vibrating  rods  in  tbt 
organ  of  Corti,  and  therefore,  that  neither  Ilensen's  ex{>eri0ieitte 
on  the  Mysis  (assumed  by  Helmholtz  to  confinn  his  hypoUMili)*  ^ 
nor  mine  on  tbe  mosquito^  can  be  adduced  in  8upfK>rt  of  llelinbolK'i 
hypothesis  of  audition.* 

The  above  described  experiments  were  made  with  carVv  and  I 
think  that  I  am  authorized  to  hold  the  opinion  that  1  Imve  esUl^ 
lished  a  physical  connection  existing  between  the  sour:  '^  -  tted 
by  the  female  and  the  co- vibrations  of  the  autennal  Ml  the 

male  mosquito ;  but  only  a  well  established  physiologiooi  relaiioo 


clfbl  and  entirely  dcTOid  of  reMon ;  for  the  «etiiicirculAr  cunalA  are  «i 

djDAinic  rrlAtlon  to  the  ljmptat\c  ntenibraiie,  whidi  receives  the  rfb'^ 

mttted  alwaji  in  oae  wnv  throug-h  the  oaaicteA  to  the  Inner  esir. 

the  direction  of  a  sound  by  tho  difTcrirnco  In  tbe  lnton»ktM  of  n 

Ihe  two  earst  and  this  determination  Ix  nided  bj  tbe  fonn 

faet  thiit  miti  can  turn  hl»  head  around  a  YiMrtleiil  «xl». 

hATethe  power  of  fmiliCatingr  the  detcrmiuntiun  of  motion  h^  .MiMiuit  urr  «•.»'. 

outer  eari  into  dilTerent  directions.    It  \»  also  a  fhct  thai  mUtti  on*  ear  la  altfiiff^ 

Chat  the  perion  uncon»eioaBly  eo  affected  always  lUppf^flM  a  aoond  to  ooiBi  ffeai 

aide  on  which  lo  his  gooii  car. 

•AI»o,  tlie  organ  of  Cortl  baring  disappeared  In  Um  ion-er  rrrt«^hr»ti»».  It  l»  aat 
likely  that  it  woiibl  reappear  in  tbe  arttrntata ;  and  *  «a^v 

freight  when  we  consider  that  Ihe  peculiar  function  c  ^pr^. 

Matioti  of  tbote  oompoeite  lounds,  wbote  eignldcnt^on   mummilA    art.    ^vr*! 
railed  upon  to  Interpret 


AUDITOBT  APPARATUS   OF   THE    MOSQUITO. 


I 


between  these  co-vibrating  parts  of  ibe  animal  iind  the  ilevelop* 
meDt  of  its  nervous  system  wUl  authorize  iia  to  state  that  these 
are  really  the  auditory  organs  of  the  Inseot.  At  this  stage  of  the 
invesligution  1  began  a  search  through  the  zoologieiil  journals,  and 
found  nearly  all  that  I  could  desire  in  a  paper,  in  voh  iii,  1855,  of 
the  Quarterly  Journal  of  the  Microscopical  Society,  entitled  **  -flu- 
ditory  apparatus  of  the  Culex  Mo^qviito^  by  Christopher  Johnston, 
M,  D»,  Baltimore,  U.  8." 

In  this  excellent  paper  I  found  clear  statements  showing  that 
ltd  talented  author  had  surmised  the  existence  of  some  of  the 
pbyBical  facts  which  my  experiments  and  observations  have  es- 
tablished.*  To  show  that  anatomical  facts  conform  to  the  hy- 
pothesis that  the  antenna!  tibrils  are  the  auditory  organs  of  the 
mosquito,  1  cannot  do  better  than  quote  the  following  from  l>t. 
Johnston's  paper : 

*•  While  bearing  in  mind  the  ditterence  between /<f<?/tfi^  a  na£»e 
and  perceivhtg  a  vihruiion^  we  may  saiely  assume  with  Cams — for 
a  great  number  of  insects,  at  least, — that  whenever  true  auditory 
organs  are  developed  in  them,  their  seat  is  to  be  found  in  the 
neighborhood  vt  the  antennce.  That  these  parts  themselves  are, 
in  some  instances,  concerned  in  collecting  and  transmitting  so- 
norous vibrations,  we  hold  as  established  by  the  observations  we 
have  made,  particularly  upon  the  Cukx  mosquito  ;  while  we  believe, 
as  Newport  has  asserted  in  general  terms,  that  they  serve  also  as 
tactile  organs. 

**The  male  mosquito  differs  considerably,  as  is  well  known,  from 
female  ;  his  body  being  smaller  and  of  a  darker  color,  and  his 
furnished  with  antennm  and  paljn  in  a  state  of  greater  de- 
yelopment.  (Fig«  92.)  Notwithstanding  the  titnessof  bis  organs 
for  predatory  purposes,  he  is  timid,  seldom  entering  dwellings  or 
annoying  man^  but  restricts  himself  to  damp  and  foul  places,  es- 
pecially sinks  and  privies.  The  female,  on  the  other  hand,  gives 
greater  extension  to  her  flight,  and  attacking  our  race,  is  the 
occasion  of  no  inconsiderable  disturbance  and  vexation  during 
the  summer  and  autumn  months, 

''The  head  of  the  male  mosquito,  about  0*07  mm.  wide,  is  pro- 

*  A  Abort  Umc  bcforo  the  doath  of  tii^  fricod,  Prof.  AgiisiitZt  he  wrot«  me  IbeMJ 
wonJ^ :  ^''  I  onn  httriUy  expresn  my  dellgtic  at  reailliiK  your  kUnr*  I  iuel  juu  bar©  hU 
ai>on  one  of  tho  nioH  fertile  ttilnoi  tor  ttie  tiludiiitnun  of  a  problem  wtiifiti  %o  fctilA  il*; 
la  a  puzxle  lo  miturallau,  lUo  ^eat  of  the  organ  of  tiGarliig  lii  .Vittculatea,'' 


mo 


lt!DlTOftr  APPAH 


TfiK  H'l^vrr" 


vitled    with  Innate  eyes,  between    which   in  tvor  Ar« 

found   two   pyriform    capsules    ueurly  toiichinir  ^M  j 

having  implanted  into  them  the  very  reniark»bN»  anWnnm* 

**The  capsule,  meuaurltig  iihout  (>'*2i  mm*,  i-  '    f  a  h^iray 

SubsUmce,  and  is  atlncbetl  post  prior ly  Uy  itn  pi  itcriiir^j 

it  rests  upon  a  horny  ring,  unite<l  with  it^  rciUsw  hy  a  traiitt^efM 
fenestrated  hand,  and  to  which  it  i*J  JoinrMl  by  a  thin  ^itL^* 
brane*    Kxternafly  it  Iuxa  h  rounrled  tovm,  but  internally  il  r^ 
a  c*r*rtaln  sort  of  lamp  -^hade  with  a  constriction  near  iia  vnMidH*; 


rig  Hi 


At1«lttr>ry  A(»|nirMtlli*  nf  Ihr  M>y^]n.UK 


and  bjvtw<*cn  this  inn*^r  *'t»p  find  outiT  lt 
except  at  the  bottom  or  proximal  cad,  \vi.  : 

^*ThQ  antennae  are  of  nearly  equal  tengtJi  in  lii«  maJe 
female. 

**In  the  ma)t^4  the  antenni^  U  akMit  1*76  mm.  in  leiuzth.  utA 
consists  of  fourteen  jointd,  twelve  «liart  ami  sHmrly  cr^ 
two  long  and  equal  t^rmirod  ono*,  Uu*  h\ 
0*7C*  mm.     Each  of  the  shorter  joints  lia 
with  an  external  inveatment,  and  tenninale«  altnply  poaieriorly 
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but  is  encircled  anteriorly  with  about  forty  papillae^  upon  which 
are  implanted  long  and  stiff  hairs,  the  proximal  sets  being  about 
0-79 mm.  and  the  distal  ones  0*70 mm.  in  length;  and  it  is  beset 
with  minute  bristles  in  front  of  each  whorl. 

"  The  two  last  joints  have  each  a  whorl  of  about  twenty  short 
hairs  near  the  base. 

"In  the  female  the  joints  are  nearly  equal,  number  but  thirteen, 
and  have  each  a  whorl  of  about  a  dozen  small  hairs  around  the 
base.  Here,  as  well  as  in  the  male,  the  parts  of  the  antennae 
enjoy  a  limited  motion  upon  each  other,  except  the  basal  joint, 
which,  being  fixed,  moves  with  the  capsule  upon  which  it  is  im- 
planted. 

"  The  space  between  the  inner  and  outer  walls  of  the  capsule, 
which  we  term  confidently  the  auditory  capsule,*  is  filled  with  a 
flnid  of  moderate  consistency,  opalescent  and  containing  minute 
spherical  corpuscles,  and  which  probably  bears  the  same  relation 
to  the  nerve  as  does  the  lymph  in  the  scalie  of  the  cochlea  of 
higher  animals.  The  nerve  itself,  of  the  antenna,  proceeds  from 
the  first  or  cerebral  ganglion,  advances  toward  the  pedicle  of  the 
oi4)8Qie  in  company  with  the  large  trachea,  which  sends  its  rami- 
fications throughout  the  entire  apparatus,  and,  penetrating  the 
pedicle,  its  filaments  divide  into  two  portions.  The  ceutrui  ilaeads 
continue  forward  into  the  antenna,  and  are  lost  there ;  the  periph- 
eral ones,  on  the  contrary,  radiate  outward  in  every  direction, 
enter  the  capsular  space,  and  are  lodged  there  for  more  than  half 
their  length  in  sulci  wrought  in  the  inner  wall  or  cup  of  the  capsule. 
. "  In  the  female  the  disposition  of  parts  is  observed  to  be  nearly 
the  same,  excepting  that  the  capsule  is  smaller,  and  that  the  last 
distal  antennal  joint  is  rudimental. 

"  The  proboscis  does  not  differ  materially  in  the  two  sexes  ;  but 
the  palpi,  although  consisting  in  both  instances  of  the  same 
number  of  pieces,  are  vory  unlike.  In  the  female  they  are  ex- 
tremely short,  but  in  the  male  attain  the  length  of  2*73  mm. ; 
while  the  proboscis  measures  but  2*16  mm.  They  are  curved  up- 
ward at  the  extremity. 

*'  *  *  *  The  position  of  the  capsules  strikes  us  as  extremely 
favorable  for  the  performance  of  the  function  which  we  assign  to 
them ;  besides  which  there  present  themselves  in  the  same  light 

•See  fig  92 
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the  anatomical  arrangement  of  the  capsules^  the  ili^poaii 
lodgment  of  the  nerves,  the  fitness  of  the  expanded  vrh 
feceivij]g%  and  of  the  jointed  antennae  fixed  by  the  imoKiTaitils  ^ 
basal  joint  for  tranBmitting,  vibrations  created  by  tiie  aonoroi 
undulations.  The  intra-capsular  fiuid  is  impreMcd  by  tins  sbock, 
the  expan<^ed  nerve  appreciates  the  effect  of  the  sound,  by  the ; 
quantity  of  the  impression ;  of  the  pitch,  or  quality  by  thiH  eg©-  , 
Bonanee  of  particular  whorls  of  sttlf  hairs,  according  to  Uidr 
lengths;  and  of  the  direction  in  which  the  undulations  trmvel^  by 
the  manner  in  which  they  strike  upon  the  juitcnno;,  or  amy  be 
made  to  meet  either  antennte  in  consequence  of  au  opposite  oicrv^ 
ment  of  that  part. 

''That  the  male  should  be  endowed  with  superior  netiltmemci 
the  sense  of  hearing  appears  from  the  fact,  Uiat  he  must  seek  tim 
female  for  sexual  union  either  in  the  dim  twilight  or  in  the  dark 
night,  when  nothing  but  her  sharp  humming  noise  can  serve  hia 
as  a  guide.  The  necessity  for  an  equal  perfection  of  beariii|p  <loc0 
not  exist  in  the  female ;  and,  accordingly,  we  find  tiiat  tlic  orgVM 
of  the  one  attain  a  development  which  the  others  never  reicL 
In  these  ^iews  we  believe  ourselves  to  be  borne  oat  by  direct  tx- 
perimcnt,  in  connection  with  which  we  may  allude  to  the  greilicr 
difficulty  of  catching  the  male  mosquito. 

**  In  the  course  of  our  observations  we  have  arrived  at  the  can- 
elusion,  that  the  antennce  serve  to  a  considerable  extent  as  orgum 
of  touch  in  the  female ;  for  the  palpi  are  extremely  short,  whDe 
the  antennee  are  very  movable,  and  nearly  equal  tlie  probofedi 
in  length.  In  the  male,  however,  the  length  an«!  perfect  dcTirkp-  ; 
ment  of  the  palpi  w  ould  lead  us  to  look  for  the  seat  of  thif  Uurtite 
sense  elsewhere,  and,  in  fact,  we  find  the  two  apical  antennaJ 
joints  to  be  long,  movable,  and  comparatively  free  from  bmire ; 
and  the  relative  motion  of  tlie  remaining  Joints  very  mttcb  iii<»rt 
limited." 

My  experiments  on  the  mosquito  began  late  in   the  tall*  nmd 
therefore  [  was  not  able  to  extend  them  to  other  insects.    This  ; 
spring  I  purpose  to  resume  the  research,  and  will  cxperimeiit  e 
peciidly  on  those  orthoptera  and  iHinir.hTa  which  i-nliiuri^rnv  imliil 
distinct  and  characteristic  souml 


THE  GOSSAMER  SPIDER.* 

BY   DR.    G.    LINCECUM. 


December  is,  in  Texas,  the  month  for  ballooning  spiders  to 
emigrate.  Webster  says,  "  gossamer,  a  fine,  filmy  substance 
like  cobwebs  floating  in  the  air,  in  calm,  clear  weather,  espec- 
ially in  autumn,  and  is  probably  formed  by  a  species  of  spider." 
Pretty  good  for  a  dictionary  maker.  But  he  didn't  know  how  it 
happened  to  be  floating  in  the  air. 

Sure  enough,  that  fine,  filmy  substance  is  formed  by  a  little 
spider.  I  have  seen  them  making  it.  It  is  a  balloon,  and  if 
Webster  had  caught  one  of  those  floating  locks  of  gossamer 
before  it  reached  a  landing  place,  he  would  have  found  the  little 
aeronaut  and  half  a  dozen  young  ones  aboard  of  it.  The  bal- 
loon is  the  plan  adopted  by  that  particular  species  of  Arachnid®, 
to  scatter  widecast  its  young  ones. 

This  species  of  spider  constructs  nets  and  snares,  and,  like 
many  other  species  of  the  family,  its  net  is  circular,  very  regularly 
aiid  systematically  constructed,  and  thoughtfully  placed  in  an  open 
passage  way,  seven  or  eight  feet  from  the  ground  between  two 
bushy  trees,  and  above  the  contingency  of  being  broken  by  a 
roaming  cow  or  loose  horse. 

In  setting  and  establishing  the  two  first  brace  lines  between 
the  two  trees  it  has  selected  for  its  net,  it  displays  much  sagacity 
and  ingenuity,  with  a  thorough  knowledge  of  the  powers  of  the 
wind,  and  the  best  possible  method  and  position  to  avail  itself  of 
its  uses.  Climbing  up  the  tree  situated  to  the  windward,  it  takes 
|)Osition,  at  the  proper  elevation  on  the  point  of  the  longest  twig 
it  can  find  that  projects  towards  the  other  tree  of  its  selection ; 
and  spinning  one  of  its  gossamer  webs  of  the  proper  length, 
patiently  waits  for  a  breath  of  air  to  waft  it  across  the  vacant 
space  of  ten  to  twenty  feet  and  lash  its  viscid  extremity  to  some 
projecting  twig  or  leaf  of  the  opposite  tree.  It  holds  the  line  in 
its  hand,  feels  when  it  strikes,  and  instantly  making  the  home  end 
fast,  strikes  out  boldly  on  the  microscopic  thread,  lets  go  another 
thread  as  she  travels,  and  is  soon  observed  lashing  down  the  ends 

^Commanicnted  by  the  author  to  the  Smithsonian  Institution  and  published  by  per- 
mission of  Prof.  Henry. 
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of  the  now  double  line,  to  a  twig  of  the  other  tree,  lui^  doiie,  ii 
runs  back  and  forth  on  it,  spiDiiiug  a  threzid  cwrx  trip  nnttf  tlit 
line  is  ten  or  fifteen  ply. 

It  now  places  itself  on  anotlier  twig  ot  tht^  %vi  '»!o,  &§ 

nearly  under  the  first  line  as  possible  and  six  or  cIl  bdovi 

lets  go  another  thread.  As  soon  as  it  feels  it  Ims  caught 'on  llie 
opposite  tree  it  fastens  down  the  home  end,  and  bastcns  Ui  reefijici 
all  we  saw  it  perform  on  the  fti'st  line.  It  seems  to  \h3  mavh  elalml 
and  encouraged  by  its  successes,  and^  now  hurriedly,  is  seen  cliinb- 
Ing  up  the  first  tree,  and  very  soon  is  engaged  at  work  as  near  iht 
middle  of  the  upper  line,  as  could  have  been  obtained  by  aeiail 
measurement.  Soon  it  is  observed  descending  spinning  out  a 
thread  as  it  goes,  it  being  safely  fastened  to  the  upper  line*  It 
swings  down  until  it  is  somewhat  below  the  lower  line;  but 
finds  that  the  thread  it  hangs  on,  is  half  a  yard  or  mons  U>  out 
side  of  its  lower  line.  It  now,  after  a  moment's  refiectioot  ^^ 
tempts  to  swing,  pendulum-like,  at  the  end  of  its  thread  to  and 
from  the  lower  line.  The  spider  soon  ascertained  tbat  suooeit  did 
not  lie  in  that  experiment ;  and  wound  up  the  thread  it  waaluuig* 
ing  on  until  it  regained  its  position  on  the  middle  of  Uio  npptr 
line.  It  was  very  nearly  calm,  and  it  rapidly  spun  out  a  long  w«l 
thread,  which,  light  as  was  the  breeze,  passed  above  the  lowv 
brace  line.  It  was  however  continuously  extended  until  it  atrnclc 
unongst  the  brush  some  distance  away.  The  ingenlon^  Mttle 
workman  continued  to  spin  out  the  thread,  until  the  slack  of  il 
bending  down  came  in  contact  and  adhered  to  the  lower  line. 
Feeling  the  entanglement,  it  Immediately  ran  down,  cut  and  caai 
loose  the  surt^lus  end  of  the  thread,  carried  the  end  In  haiul  ta  a 
point  at  right  angles  with  the  attachment  to  the  line  above*  mado 
it  fast,  Oien  quickly  ran  about  a  yard  along  the  lower  brace,  wk- 
tachcd  a  thretul,  returning,  ran  up  the  middle  line,  thence  ato^ 
the  upper  brace  to  a  point  perpendicular  to  where  it  had  attached 
the  thread  in  hand  to  the  lower  brace,  tlrew  up  the  slack  and  maile 
it  fast.  Then  passing  on  the  upper  brace  to  a  point  about  a  yani 
beyond  the  middle  dropped  line,  made  a  thread  fast  and  retnmiiig 
descended  the  middle  line,  carrying  the  thread  to  a  point  al  rtgbi 
angles  with  its  attachment  above,  and  giving  it  the  proper  tcnaioctt 
made  it  fast.  And  now,  laying  three  or  four  threads  an  each  of 
these  three  stay  lines,  the  balance  of  the  work.  Uiongh  ti^lloaiu 
was  easily  accomplished. 
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Alter  laying  the  racHating  lines,  it  goes  down  to  the  centre, 
and  care  Hilly  measuring  with  its  right  hind  leg,  seizes  with  its 
foot  one  of  the  lines,  and  drawing  it  down  forcibly,  until  it  toaehes 
the  web  vent ;  it  adheres  and  is  instantly  let  go.  In  its  recoil, 
there  is  seen  to  be  drawn  out  a  milk  like  substance  ;  this  lessens 
into  a  very  fine  web  which  instantly  dries.  It  then  moves  onwards 
to  the  next  line  and  with  the  same  hind  foot  seizes  it  at  the 
proper  measurement,  draws  it  down  as  before  until  it  touches 
the  web  fount,  lets  it  recoil  and  spin  out  the  gossamer  web ;  and 
eo  on,  from  line  to  line,  measuring  the  me«hes  exactly  the  same 
distance  moving  to  the  lel^ ;  the  circular  line  is  put  on  spimlly. 

The  gossamer  spider  will  weigh  near  two  grains;  it  is  well 
formed,  of  a  grayish  pea  green,  the  legs  rather  long.  Quick  in  its 
movements,  but  a  Httle  timid  j  it  will  drop  its  work  and  run  on  the 
approach  of  a  stranger.  One  species  of  mud  dauber  destroys  mul- 
titudes of  the  gossamer  spiders. 

When,  in  the  last  days  of  November  there  comes  a  clear  day, 
temperature  60**  Fab,  wind  gently  fi-om  the  south ;  at  about  one 
nVlock,  p,  M»,  and  afterwards  during  the  succeeding  three  honrs, 

ay  be  seen,  in  this  latitude  at  various  heights  and  distance,  very 
many  white  locks  of  gossamer  floating  smoothly  in  the  air,  all 
going  with  the  wind*  These  are  the  balloons  of  the  gossamer 
spider.  And  there  is  a  mother  and  half  a  dozen  or  more  young 
spiders  aboard  of  every  one  of  them. 

Each  balloon  is  furnished  with  tw*o  long  lines  at  the  forwani  end, 
which  may  be  seen,  waving  and  dapping  in  the  wind  as  they  fly, 

nd  seeming  to  aid  id  preservlDg  the  equable  position  of  the  light 
Boating  craft. 

Towards  four  o'clock,  p,  m-,  the  spectator  will  observe  that  the 
balloons  are  beginning  to  descend ;  and  at  the  same  time  he  will 
see  great  numbers  of  long  glittering  webs,  detached  and  floating 
at  random  all  rising  higher  as  they  go  on  with  the  wind. 

Meanwhile  the  balloons  with  their  freight  are  whirling,  not  very 
rapidly  downwards,  until  they  strike  some  tall  wcetl  or  grass, 
when  they  become  entangled,  and  the  passengers  instantly  leap 
out,  and  spinning  out  a  web  swing  themselves  down  to  the  ground. 

If  the  observer  is  near  enough  when  the  balloon  strikes  he  can 
see  all  this. 

I  have  noticed  these  balloons,  when  the  wind  was  brisk  pu^^sm^ 
very  rapidly,  at  an  altitude  of  one  or  two  thousand  feet.     There 
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is  no  telling  where  they  came  from  or  how  far  they  might  float. 
150,  or  200  miles  perhaps.  Thus  is  scattered  the  species  over 
vast  districts,  which,  no  doubt,  is  the  object  of  their  aeronautic 
journey. 

When  they  intend  to  make  an  ascension,  they  fix  themselves  on 
some  exti*eme  point  of  the  branch  of  a  tree,  or  weed  or  com  taasel ; 
there  carefully  spin  out  a  lock  of  white  gossamer  five  or  six  inches 
long  and  two  inches  wide  in  the  middle,  tapering  towards  the  ends ; 
holding  it  all  the  time  in  the  gentle  breeze  by  a  thread  two  or  three 
inches  long,  which,  being  attached  to  the  end  of  the  selected 
point,  detains  the  balloon  until  it  is  finished.  They  then  spin  out 
at  the  bow  two  lines  thirty  or  forty  feet  in  length,  another  at  the 
stern  twenty  or  thirty  feet  long,  then  cut  the  cable  and  float  briskly 
upwards  and  forwards  on  an  inclined  plane. 

I  once  observed  one  of  these  spiders  at  work  on  the  upper  comer 
of  an  open,  outside  door  shutter.  She  was  spinning  gossamer,  of 
which  she  was  forming  a  balloon  ;  and  clinging  to  her  thorax  was 
a  little  cluster  of  minute,  young  spiders.  She  finished  up  the  body 
of  the  balloon  ;  threw  out  the  long  bow  lines,  which  were  flapping 
and  fluttering  on  the  now  gently  increasing  breeze,  several  minutes 
before  she  got  all  ready  for  the  ascension.  She  seemed  to  be 
fixing  the  bottom  and  widening  her  hammock-shaped  balloon.  And 
now  the  breeze  being  suitable,  she  moved  to  the  cable  in  the  stem, 
severed  it,  and  her  craft  bounded  upwards  and  soaring  away 
northwards,  was  soon  beyond  the  scope  of  my  observation.  I 
was  standing  near  when  it  was  preparing  to  cast  loose  the  cable ; 
and  had  thought  I  would  arrest  its  flight  but  it  bounded  away  with 
such  a  sudden  hop,  that  I  missed  and  it  was  gone. 
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In  a  recent  number  of  the  Naturalist  I  gave  some  account  of 
the  nidification  of  Swainson's  buzzard  {Buteo  Swainsoju)^  but  had 
nothing  to  say  of  the  eggs,  as  I  took  the  field  last  season  too  late 
for  them.     The  present  year  I  have  secured  numerous  sets,  and 
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noticed  jin  interesting^  variJitioii  from  the  usual  mode  of  nesting, 
neecssHrily  bronglit  about  by  the  entire  wbsenee  of  trees.  In 
Montana,  as  in  most  of  Dakota^  Swainson's  buzzard  occurs  in 
great  numbers  over  large  areas  of  almost  unbroken,  arid  and  cac- 
tus-ndden  prairie,  where,  even  along  the  water-courses,  there  may 
I»e  no  trees  or  bushes  for  many  miles.  Several  of  the  northern 
tnbiitnrles  of  the  Milk  river,  which  we  have  crossed  this  season, 
arc  entirely  un wooded  ;  the  streams  cut  their  sinuous  course  deep 
into  the  loose  soil  of  the  prairie,  making  on  the  convexity  of 
IniOBt  every  turn  a  bold  perpendicular  earth-bank  a  hundred  feet, 
acre  or  less,  in  height.  To  these  '-cut-banks*'  m  they  are  called, 
Swainson's  and  some  other  hawks,  to  be  presently  mentioned,  re- 
sort to  iireetb  The  nest  is  composed  of  small  sticks — ^the  stems 
of  sage  brush  and  other  rank  weeds — with  grasses,  etc,  ami  is  of 
the  usual  size  and  shape ;  it  rests  directly  on  the  earth  of  some 
little  [jrojecting  shelf  of  ground,  generally  near  the  top  of  the 
embankment.  The  eg:gs  of  this  bird  I  hiive  taken,  freah  au<l  in 
variousu  stages  of  incubation,  from  the  latter  part  of  June  till  the 
middle  of  July*  No  one  of  the  numerous  sets  contained  more 
than  two  eggs  ;  this  is  obviously  the  usual  complement,  in  this  lat- 
itude at  least,  though  presumably  not  the  maximum.  In  one  in- 
stance, I  found  but  a  single  t^gg  in  the  nest,  so  far  advanee<l  in 
incubation  that  I  was  satisfied  no  other  would  have  been  laid. 
These  eggs  ditler,  furthermore,  from  what  I  believe  to  be  the  nde 
in  this  genus,  in  being  nearly  colorless  and  unmarked.  They  are 
qm*te  like  hens'  eggs  In  genera]  apf>earance,  ns  well  aa  in  size  and 
shape.  Most  of  my  specimens  are  uniform  dull  white,  with  no 
more  evident  markings  than  such  olisolete  grayish  spots  as  are 
freciuently  obsen^ed  in  the  eggs  of  the  marsh  hawk  (Circns  q/a-- 
jwus  Iludmnhus)  ;  a  few  have  some  obvious  dirty-brown  scratchy 
spots,  in  every  instance  at  the  small  end  ;  none  are  marked  all 
over,  nor  are  any  of  them  stmngly  blotched  at  all.  It  would  have 
been  impussible  to  predicate  the  normal  character  of  these  eggs 
upon  any  rule  which  might  be  supposed  to  hold  in  this  genus. 
Plain  colorless  eggs,  the  well-known  exceptions  in  the  cases  of 
many  or  most  species  of  Butco,  are  here  the  rule. 

It  may  not  be  generally  known  that  the  ferrugiueous  buzzard 
{Ardiibtdeo  ferrttginens)  which  is  acci'edite*!,  and  properly  so,  with 
A  decidedly  western  range,  is  a  common  8[)ccie8  of  eastern  Montana 
and  the  adjoining  portions  of  Dakota,  in  latitude  49**,     I  have 
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frequently  seen  it  this  eumtner  along  tlie  northern  triimiJirie^H  of 
Milk  river,  where  I  have  secured  some  fine  §pedmcn«  of  ol<l  «iid 
joiiug,  and  obt^rved  its  nidification.  This  Is  precisely  the  tUM 
as  tbul  of  But  CO  SwainHoiii^  tlie  iiest  which  I  found  heln^  p1ii£«d 
on  a  little  projection  on  the  face  of  an  earth  Irlutf-  It  contalDe«1 
three  yonng^  about  ready  to  take  flight,  July  18th, 

I  was  still  more  surprised  to  find  yet  a  thiKl  species  of  hskmk 
nesting  in  the  sauie  unusual  manner.  Thia  was  the  f>cretfHi» 
falcon  or  duck  hawk  {Ftilco  communi^)^  a  hird  whose  ii  tu 

under  varying  circumstancea,  has  occasioned  some  iu,..  ,*>n- 
troversy,  and  entered  into  the  discussion  of  the  relationi«»Wp  of 
tUe  American  to  the  European  form*  I  was  much  gratified  to  dis- 
cover the  nest,  which  very  few  ornithologists  have  seen  in  lUi 
country,  and  to  note  how  readily  tlie  bird  adapted  itsidf  to  lli 
special  surroundings.  In  this  region  the  ftd<roti  may  he  truthlVilly 
said  to  nest  on  the  ground;  yet  we  must  remember  that  it  is  mcivly 
the  replacing  by  an  caithen  embankment  of  the  rocky  crags  whisir 
the  bird  is  described  as  usually  nesting.     In  ejfect  the  "  It 

the  same.     One  of  the  two  nests  I  found  was  almost  vv  ila- 

shot  of  the  two  spots  where  Swalnson's  and  the  feiTUgineatm  lms» 
zard  were  respectively  nesting.  It  was  almost  a  burrow  In  the 
gix)und,  so  completely  was  it  hidden  on  a  little  shelf  of  eartb  b^ 
neath  a  projecting  mass,  and  further  concealed  by  a  tall  colantn  of 
earth  nearly  washed  away  from  the  face  of  the  bank*  ThU  iieet 
contaiued  three  young  ones,  just  able  to  Oy.  On  lowering  n  mail 
down  by  a  rope  over  the  brow  of  the  bank,  they  left  the  niti/i 
and  circled  about  till  two  were  shot ;  one  parent  had  been  alrvAclj 
destroyed ;  the  other  was  not  seen.  The  third  young  on©  was 
afterward  brought  to  me  by  a  soldier  who  had  managed  to  caplure 
it  alive  ;  it  is  still  in  my  possession,  and  is  proving  itaelf  a  »plHied 
and  enterprising  prisoner.  The  other  nest  was  on  the  bans  fjU5o  of 
a  perpendicular  embankment*  on  a  slight  shelf  about  tweh'c  fV»t 
below  the  top.  It  likewise  contained  three  young  (July  I9tli),  nol 
yet  able  to  leave  the  nest.  Both  parents  hovered  overhead  with 
loud  harsh  cries ;  the  mule  kept  at  a  res()ei'tful  di»tunee,  bat  U«; 
mother  bird,  more  intrepid  in  the  defence  of  her  home,  iiu*niicttcl 
roe  at  close  range,  till,  at  one  of  Iter  swoops,  I  bron$cht  hmr  to  the 
ground.     I  endeavored  without  success  t<    V  jr  oocfl 

out  of  the  nest;  they  repeatedly  cleared  <  thoom 

Jaat  as  it  began  to  draw  upon  them  ;  and  aa  the  crumbling  siat«  of 
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BeDank  rendered  descent  to  the  nest  too  dangeroug  to  be  tried »  I 
left  the  family  to  the  care  of  the  father,  who,  it  ia  to  be  hopetl^ 
has  since  done  more  for  his  family  than  he  did  on  the  occasion  just 
mentioned. 

The  character  of  the  embankments  on  which  all  these  hawks 
nested  may  be  perfectly  indicated  in  the  fact  that  they  were  also  the 
resort  of  myriads  of  cliff  swallows  {Hirundo  lunifronn).  Thou- 
sands of  the  swallows*  nests  patched  the  face  of  the  banks  in  vari- 
ous places ;  one  large  cluster  was  noticed  near  a  buzzard's  nest ; 
while  another  group  was  alllxed  within  a  few  feet  of  one  of  the 
falcon's  nests.  I  was  not  long  enough  on  the  spot  to  determine 
whether  the  swallows  were  fond  of  their  bold  and  powerful  neigh- 
bors or  not. 

In  speaking  of  this  unusual  association  of  swallows  and  falcons^ 
I  am  reminded  to  note  a  somewhat  similar  arrangement  between  a 
pair  of  Arkansas  flycatchers,  and  Swaineon*s  buzzard  ;  their  nests 
being  in  the  same  tree  and  but  a  Cew  feet  apart.  Both  birds  were 
incubuting  at  the  time  of  my  visit. 

The  Arkatisas  flycatcher  {Tifraiinus  vertkalin)^  is  one  of  the 
commonest  of  the  small  birds  along  the  Upper  Missouri  and  the 
wooded  parts  of  the  Milk  river  and  its  tributaries.  So  far  as  I 
have  observed,  however,  it  will  not  go  into  an  entirely  treeless 
country.  In  travelling  over  the  prairie,  no  sooner  do  we  strike  a 
^'coult'*  (rapine)  with  scattered  cotton  woods  and  Ix^x-elders,  than 
we  hear  the  shrill  cries  of  these  birds;  and  the  nest — or  several 
of  them — may  usually  be  soon  discovered,  the  nest  being  bulky, 
and  the  trees  straggling,  with  thin  foliage.  These  birds  lay  later 
than  ;nost  species  in  this  country,  I  have  taken  fresh  eggs  up  to 
the  middle  of  July,  and  am  sure  there  was  no  previous  brood.  ' 
The  nests  are  in  a  fork  or  crotch,  generally  far  out  on  the  Hmb| 
but  sometimes  directly  against  the  trunk ;  and  at  any  height  from 
Ove  or  six  to  forty  or  fifty  feet.  The  common  kingbird  is  gener- 
ally seen  in  company  with  this  species ;  I  have  taken  both  nests 
IVom  the  same  tree.  The  eggs  of  the  two  are  indistinguishable ; 
nor  can  the  nests  1»e  told  apart  with  certainty  ;  though  on  an  aver- 
age the  Arkansas  is  tlic  larger,  softer  and  fluUler,  with  more  weedj 
and  downy  material  and  fewer  slender  rootlets ;  it  is  also  rather 
less  compactly  built.  The  eggs  run  from  three  to  six  in  number. 
With  the  same  general  habita,  these  two  tlycatchers  may  instantly 
be  recognized  by  the  voice ;  that  of  the  Arkansas  is  much  harsher 
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and  lender  than  that  of  the  common  kingbird,  which  more  aearljr 
resembles  the  twittering  of  a  innrtin.  The  t]l0<iM>c&ce  U  TOty 
noticeable  when  the  two  species  ai*e  hovering  tog^U>er  overhead, 
bewailing  the  spoliation  of  their  homos. 

Our  common  kingbird  may  be  suhlcd  to  the  long  lt«l  of  Uw  eom* 
birtVs  victims,  anti  to  the  shorter  catalogue  of  those  tngenkiiis  binU 
who  get  rid  of  the  obnoxious  egg  by  building  a  twa^iory  oeiL 
1  have  such  a  one  in  my  coUeetion,  with  a  cowbtnrs  ngg  Mifdjr 
shut  np  in  the  basement. 

Nothing  that  1  am  aware  of  has  been  entered  upon  tlie  r^corrlt 
respecting  the  nidifieation  of  the  mountain  plover  (EHdronU(um/^m- 
Uina),     1  find  it  breeding  quite  commonly  in  all  the  '  "   iioedl* 

ately  north  oC  the  Milk  river,  «nd  extending  at  lea^t  maI  aji 

the  mouth  of  this  river.  It  nests  on  tlie  open  praine^  in  June  sad 
July.  There  is  nothing  peculiar  in  the  niijiflcation ;  the  uest  l§ 
merely  a  slight  deprcsaion,  liiicd  witlj  a  few  gra^js  bla^Ic^.  Tiie 
only  set  of  eggs  I  have  contains  three;  and  as  1  have  Kvetrnl 
times  noticed  the  parent  leading  her  brood  of  three  young  over 
the  prairie,  I  conclude  that  this  number,  and  not  four,  la  the  asiut 
complement,  in  this  latitude  at  least*  The  eggs  are  as  dedcHbcil 
in  my  late  work ;  titey  are  rather  peculiar^  and  little  liable  to  b« 
confounded  with  those  of  any  of  the  alliecl  waders,  Wliiin  slsriU?*! 
from  the  nest  the  bird  makes  off  croucliing  low,  running  swiftly  bat 
with  frequent  pauses,  and  uttering  meanwhile  a  low  chattering 
note,  quite  unlike  the  ordinary  soft  mellow  cry.  As  I  have  said^ 
the  bird  nests  anywhere  on  the  dry  prairie ;  but  if  it  have  aiiy 
|)referenee,  it  is  for  the  stretches  of  low  loose  grassy  grouti<i  wbi^ri^ 
the  prairie  dogs  settle,  as  distinguished  from  the  more  arid  and 
gravelly  or  st/ony  imiirie.  The  perio*:!  of  nesting  must  be  pro- 
tracted ;  for  I  have  taken  nearly  fresh  eggs  at  the  same  time  Uiat 
I  saw  broods  running  about,  and  but  a  few  days  before  welt  featli* 
ered  young,  no  longer  under  charge  of  the  parent  wen  J^ 

The  numberless  alkaline  pools  or  small  lakes  with  \\  ^  jf 

tions  of  Dakota  and  Montana  are  cursed  are  the  favorite  breeding 
resorts  of  two  very  elegant  and  interesting  birds:  the  n^  mI 

Wilsoirs   phalarupe.     These    tivo   species   aro  alvvays   i  iy 

associated  in  my  raind,  so  frefj[uently  have  1  found  them  to^tiiof, 
not  only  in  this  region,  but  in  Kansas  and  other  parts  o^    *  -.L 

The  avocct  is  one  of  the  most  consj>icuous  birds  of  te 

regions  of  our  Territories.    In  Sight  we  reci>g»lze  It  at  any  dU* 
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tnnce  liv  Its  resemblance  to  a  miniature  crane  ;  its  hody  white,  and 
wings  black,  its  long  blue  legs  stretched  stitMy  straight  bt?hin(l,  and 
the  measured  sweep  of  its  ample  wings,  unlike  tbe  qtiicker  bents  of 
the  thin,  pointed  pinions  of  its  allies.  Its  voice  is  also  cbaracter- 
islic ;  tbe  harsb  noise  Is  incessant  when  the  breeding  places  are 
invaded.  This  bird  must  nest  quite  early;  aa  I  found  no  eggn^ 
and  by  tbe  middle  of  July  well  grown  and  completely  foatberod 
young  birds  were  flocking.  These  may  be  distingutsbed  from  tbe 
ailults  among  other  marks,  by  the  curiously  swollen  condition  of 
the  shank  ;  tbe  upper  part  of  tbejarsua  being  two  or  three  times 
as  thick  as  the  tibia,  It  is  much  the  same  with  tbe  phalaropes 
and  other  waders.  As  regards  the  singular  bill  of  the  avoeet,  the 
amount  of  curvature  of  which  has  occasionetl  no  little  discussion, 
I  may  observe  that  I  have  shot  some  birds  with  tbe  bill  about  as 
mnch  curved  as  it  is  ropin^sented  to  be  in  Wilsou*s  figure,  which 
has  been  severely  criticised,  and  others  with  the  bill  a^  straight 
as  Audubon  drew  it;  nor  was  the  difference,  so  far  as  I  couM  see, 
any  tiling  moi^e  than  fortuitous.  The  degree  of  swimming  power 
the  avocet  possesses  has  also  been  variously  estimated.  Tlie  bird 
generally  wiules  about  after  its  food  ;  but  on  striking  a  deep  place 
begins  to  swim  without  the  slightest  hesitation ;  and  moreover,  I 
have  seen  it  alight  from  on  wing  on  deep  water,  and  swim  about 
as  freely  as  a  duck.  In  tbis  respect,  the*vocet  and  the  phalarope 
are  almut  on  a  i>ar. 

One  of  the  most  generally  difAiscui  of  the  birds  that  breed 
along  the  Upper  Missouri  and  in  the  Milk  river  region  is  the 
long-billed  curlew  {N^avieniun  longirosftrig).  1  have  travelled  for 
days  together  and  scarcely  lost  sight  of  these  birds  for  an  hour, 
during  the  daytime  ;  while  at  night  their  piercing  and  lugubrious 
cries  resounded  to  tbe  bowling  of  the  wolves.  There  is  something 
peculiarly  raelancboly,  and  almost  foreboding,  in  their  screams, 
hearrl  In  these  i*emote  wilds,  where  the  traveller  is  neyer  entirely 
free  from  a  sense  of  contingent  danger.  Tbe  birds  breed  any* 
where  on  tbe  broad  prairie — perhaps  ofLcnest  in  the  vicinity  of 
pools  and  sloughs,  but  not  necessarily  near  water.  The  eggs  are 
mostly  laid  in  June,  but  there  is  a  wide  range  in  the  time*  Thus 
I  have  taken  a  set  in  July*  having  previously  caught  young  binis. 
These*  like  other  waders  when  young,  have  a  curiously  clumsy 
and  gnwky  apjjcarance  when  running  oxer  the  prairiei  as  if  tbctr 
legs  were  too  long  and  hca%7  to  be  easily  managed.    They  msLj 
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rearlily  be  caught  during  the  first  week  or  two.  At  ii 
bill  is  about  two  Inches  long«  comparatively  stout  iliro 
scarcely  decurveil. 

Among  the  amaller  birds  of  the  boundlesH  prairie,  a  U vv  ^^m,  .t, 
are  specially  notal>1e.  The  commonest  and  must  utiivfrnudly  dif- 
fused is  the  western  horned  lark  {EremnphUa  nlpestris  Uticotir-ma} ; 
we  find  it  breeding  cver3^wheret  It  begins  to  lay  very  taiifi 
the  curiously  speckled  young  onest  quite  unlike  the  adolta,  may 
be  taken  any  time  in  June,  already  tlying ;  while  eggti  (doahUeai 
of  a  second  brood)  may  be  secured  through  July,  The  looile 
of  nesting  of  the  larks,  and  of  the  three  most  eonspicnoiin  pnitrit 
fringiltarhs,  is  substantially  tlie  same.  The  three  to  which  I  rmfo 
are  the  bay- winged  buntiug  (Pooeeetes  gramh^eus  cot\flniM)^  tlic 
ohestnut-collaretl  bunting  (Plmtrophanea  oriMtus)  ant)  Miicx*uwii*a 
bunting  (P.  3faccovmii)*  These  two  Plevirophnntm  are  U»i*  mmi 
characteristic  of  the  prairie  sparrows,  and  are  found  togeUirr  ta 
abundance  in  most  of  the  regions' hero  under  oousidoratiati.  /'. 
omatus  however,  is  rather  the  more  easterly  of  the  two*  Tluif« 
it  is  common  alt  over  northern  Dakota  and  the  eastern  part  of 
Montana ;  while  I  have  seen  none  since  1  eame  the  ftrsl  few  iBQea 
up  the  Milk  river,  where  P.  Maccorvmi  increases  in  uumbexn,  Umso 
becomes  the  prevailing,  and  finally  tlie  only  species.  The  chrMnot* 
collared  has  a  verj^  prettY  habit  of  soaring,  like  Spraguc'ii  lark, 
while  the  female  is  incubating,  singing  in  the  air,  and  letting  ii§Glf 
gradually  down  like  a  parachute,  with  the  wings  stretcheii  upward 
at  a  right  angle  witli  each  other — an  action  that  displays  the  k'^^J 
black  of  the  under  parts  and  the  white  of  the  tail  to  the  Incut  fl4* 
vantage.  Floating  thus  lightly  in  the  air  they  remind  one  of  bill* 
terflies ;  and  their  song,  though  not  of  the  highest  exoelleDO^,  ia 
sweet,  gladsome  and  musical. 

Gi*eat  numbers  of  water-fowl  stay  their  flight  to  nest  In  Uie 
pools  and  sloughs  of  our  Northern  Boundary  ;  amo!  rnay  W 

mentioned  mallards,  widgeous,  shovellers,  teals,  ^  ,  ^caitpt, 

bttflle-heads  and  wild  geese.     To  resume  the  subject  with  whoA 
tliis  slight  article  began,  namely,  exceptional  mofles  of  ,  I 

would  say  that  the  geese  of  this  region  sometimes  n  lie 

ground  ai*ound  the  ponds,  as  geese  ontinarily  do,  and  then  agaia 
they  sometimes  ne^f  m  frees,  *  it.  like  wo  v     •  *     'l^JjX 

they  do  not  enter  holes  for  tl.  se.     Arl-  i  of 

geese  sounds  strangely,  but  it  is  nevertheless  true ;  and  it  la  a  wcU 


I 


THE    METAtfC 


OF    FLIES* 


603 


bwn  eircumRtance  to  those  persona  who  inhabit  the  coiintr}', 
rever  unenlightened  ornithologists  may  be  in  the  matter.  It 
ftirnishes  a  case  parallel  with  that  related  by  Audubon,  of  the 
herring  gull  nesting:  in  comnninities,  in  trees. 

I  will  conclude  with  an  observation  on  the  digest! ve  arrange- 
ments of  the  sage  cock — a  bird  which  I  have  only  lately  seen 
alive.  It  has  been  repeatedly  stated  to  feed  exclusively  upon 
eage  leaves.  All  those  I  shot  had  the  craw  full  of  grasshoppers 
and  other  insects,  and  had  nothing  else  in  it.  It  has  also  been 
asserted  that  the  bird  has  no  gizzard  ;  the  gizzard  is  indeed  quit4? 
thin,  ao  as  to  appear  merel}^  a  membranous  bag,  but  for  all  I 
could  see  that  the  disposition  of  the  muscles  is  the  same  as  that 
obtaining  in  other  gallinaceous  binls.  The  case  is  simply  a 
reduction  of  the  amount  of  muscle,  without  any  essential  change 
in  arrangement.  At  least  this  is  the  result  of  an  olT*band  dissec- 
tion, sneh  as  one  would  be  likely  to  make  in  the  Held.  The 
change  is  an  evident  adaptation  to  the  soft  and  succulent  or  juicy 
nature  of  the  bird's  food — buds,  leaves  and  insects,  instea<J  of 
grain.  There  is  another  peculiarity  of  this  bird,  also  dependent 
upon  its  food,  and  the  nature  of  the  digestive  process.  When 
flushed  it  almost  invariably  acts  in  the  way  which  has  given  the 
green  heron  {Ardea  virescens)  its  inelegant  popular  appellation. — 
Milk  Mive}\  at  i2\  July  25,  1874. 
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Before  I  pass  to  the  general  results  of  the  foregoing  observnr 
tions  a  short  chronological  exhibit  of  all  the  processes  of  develop- 
ment will  be  useful. 

In  agreement  with  all  the  earlier  observations  on  the  embry- 
ology of  other  insects  it  is  apparent  that  during  the  life  of  the 
larva,  in  its  outer  fonn  as  well  as  the  internal  organs,  only  the 


*Thou;(h  Weisamnfi'ii  fainous  work,  '*  The  DcvetopmGQt  of  DipU^a/*  waa  published 
9»  loRi;  ago  ns  ISltl,  j^i  we  feel  #ar(»  our  rendvrs  will  taIuq  the  traiiBtiitioii  of  n  f^^w  of 
leoncloflitigchiiptcn*  which  l»avo  not  prcviooi'ly  l>ecn  rcDilorod  into  Engliib*    TUc 
eiit  ehjtpter  b  entlUed  **  View  of  the  Phenomena  of  Developmeiil*'*— A.  8.  P, 
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phenomena  of  growth  are  manifested,  and  not  a  deeper  reaching 
metamorphosis.  As  the  enlargement  of  an  organ  by  simple  growth 
in  the  Vertebrates  is  allied  with  a  new  formation  of  blood  vewcli, 
so  here  the  origin  of  a  new  trachea  is  accompanied  by  the  speedy 
enlargement  of  muscles  and  intestine,  and  with  this  very  Impor- 
tant continual  increase  of  the  net-work  of  trachese  is  combined  an 
expansion  and  increase  in  volume,  so  that  after  the  first  moulting, 
on  the  anterior  end  of  the  body,  a  new  pair  of  stigmata  are  formedt 
while  the  aperture  in  the  hinder  one  is  doubled,  and  after  a  sec- 
ond moulting,  a  three-fold  aperture  is  made. .  Accompanying  this 
is  a  certain  change  in  the  apparatus  of  hooks  arming  the  mouth 
of  the  larva.  All  these  changes  are  not  of  gi-eat  importance ;  they 
lead  to  no  new  feature  in  the  organization  of  the  animal ;  they  arc 
series  of  processes  which  precede  the  formation  of  entirely  new 
organs  or  parts.  Transformation  in  this  last  sense  occurs  only  in 
those  parts  of  the  larva,  out  of  which  the  parts  of  the  adult  insects 
arc  developed.  The  genital  glands^  as  well  as  tlie  outer  skin  of  the 
segments  bearing  the  appendages  of  the  fly's  body^  are  already  formed 
in  the  larva;  indeed  they  are  even  formed  during  the  development  of 
the  embryo. 

"We  find  ourselves  in  fact  almost  going  back  to  the  encasement 
theory  of  Swammerdam,  who  believed  that  the  larva,  pupa  and  but- 
terfly were  imprisoned  from  the  very  first  in  each  other,  and  came 
to  light  by  the  successive  casting  off  of  each  skin.  It  is  in  fact 
only  this,  that  the  parts  of  the  fly*  do  not  all  lie  perfectly  formed 
within  the  larva,  but  exist  only  as  rudiments,  and  that  only  a 
part  of  the  body  of  the  fly  is  newly  formed,  while  some  of  the 
parts  will  be  produced  out  of  the  larva.  The  head  and  thorax 
with  their  appendages  are  formed  within  the  larva  by  the  gradual 
development  of  special  cell  masses.  The  abdomen,  however, 
arises  through  a  simple  change  of  a  number  of  larval  segments. 
The  head  and  thorax  arise  not  as  a  whole  out  of  a  single  cell 
mass,  but  in  separate  pieces,  out  of  which  after  pupation  the  whole 
form  is  perfected. 

The  head  arises  out  of  two  groups  of  cells  which  originate  from 
a  nervous  filament  sent  off  from  the  supra-oesophageal  ganglion ; 
but  each  segment  of  the  thorax  arises  out  of  four  separate  groups 
of  cells  which  are  partly  inserted  in  the  course  of  a  slender  fila- 
ment, and  are  in  part  blended  with  the  peritoneal  skin  of  a  trachea. 

*  This  chapter  relates  wholly  to  Afusca  vomitoriti. 
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collections  of  ceils  form  flitt  flisk-like  bod'Kvi  which  are 
OQclosed  in  a  slructureless  nieiubranc  and  may  be  torrotnl  this  im- 
agmal  disks.  In  eaeli  imaginal  dUk  of  the  thorax  arises  a  quarter 
of  a  segment  with  the  appendtLge  belonging  to  it ;  thu  two  Imag- 
inal di^ks  of  the  head,  Lhe  appendiigL'-^  uf  the  brain,  unite  them* 
selves  into  a  hinder  division,  the  eye-iltsks ;  and  an  anterior  which 
fonns  the  germ  of  the  antennre  and  rcraaining  portion  of  the  head. 

The  pupation  in  Sareophaga  occurs  eight  or  ten  days  ulTijr  the 
exclnaiou  of  the  larva  from  the  egg.  It  is  accompanied  l>y  a 
marked  contraction  of  tlie  whole  body,  with  an  infolding  of  the 
tlrst  scgmenU* 

Under  the  hardened,  barrel -shaped,  larva  skin  [pupanum],  the 
true  pupa  ia  formed,  /.  e,*  the  body  of  the  fly  enclosed  by  a  special 
membrane,  the  pupa-sheath.  The  process  of  formation  uf  the 
body  of  the  fly,  whde  thus  enclosed,  laata  for  four  days  after  the 
pupation.  Then  it  reaches  that  stage  which  in  the  development 
of  the  butterfly  is  shown  by  a  stripping  oil"  of  the  larva  skin,  ami 
the  format hn  of  the  pupa  is  ended  ;  then  begins  the  development 
of  the  same.  This  cuUiiists  in  the  building  up  of  the  external 
form  of  the  body,  and  in  establishing  the  position  and  rlcvclop- 
ment  of  the  internal  organs.  This  period  ctin  be  divided  into 
two  sections*  which  are  here  dcscribeil  chronologically.  The  flrst 
division  consists  of  the  more  delicate  inodelling  of  the  outer  form. 
Hitherto  the  insect  has  appeared  only  in  ita  crudest  shnjjc,  the 
appendage^i  of  the  thonix  and  hcatl  are  but  rudimentary,  neither 
attaining  their  full  si^e,  nor  their  dednitive  form.  All  these  parts 
are  now  entirely  formed,  and  are  matured  in  from  two  to  neven 
days,  and  already  covered  with  colorless  hairs  and  bristles. 

The  second  division  covers  the  period  of  the  eighth  to  the 
twentieth  day,  during  which  time  the  inner  organs  are  completeil, 
and  the  outer  surface  of  the  Ixjdy  asgumes  its  pcctdiar  colors. 

The  first  period,  that  of  the  formation  of  the  pupa,  lasting  ll'om 
one  to  four  days,  begins  witli  the  destruction  of  the  four  anterior 
segments  of  the  larva.  The  hypoflertois  which  gives  it  it^  form 
b  loosened,  the  muscles  of  the  bo<ly-waIl8,  as  also  of  the  phiuynx, 
the  cellular  walls  of  the  pharynx  itself,  the  anterior  part  ot*  the 
a»»ophagu8,  with  the  sucking  stomach,  follow  next.  During  Ujis 
time  the  thoracic  pieces  are  (K'velo[)ud  from  the  imaginal  di^ks; 
they  give  origin  to  the  ajjpendagcs,  which  are  indeed  very  short, 
but  still  each  Joint  can  be  distinguished,  and  art*  nothing  but  a 
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projectioD   outwanls  of   these   same   tli-i  IhivfmwS^ 

here — as  we  had  until  now  thought — thi'      ,  ^f  tiipltn^i 

(\o  not  result  from  a  simple  thrafitlng  out  of  the  larval  hyiKH]«nnii^ 
OS  would  seeru  to  bo  correct  iu  a  njorphologicul  view,  vv '  '  tiUI 
coDsider  the  appendages  oC  the  inseetean  Iw^ly  i^  i>t  ■  •  of 

the  ekiji,  during  their  development  not  aborted,  bat  |>er«ifi(cnt* 
They  are  in  fact  still,  however,  projections  outwards  of  Ibe  ftldn, 
though  they  ai*e  formed  at  a  time  when  the  skin  has  nol  grown 
into  closed  segments*  Still  we  find  at  the  end  of  tbo  uecood  day 
the  formative  disks  of  the  thorax  appended  to  IbHr  p^ledt 
(nerves,  trachese)  in  the  form  of  swollen  transparent  vi^iicb**,  and 
within  tln^m  the  thoracic  pieces  to  whicli  they  are  closely  - 
with  its  appendage,  can  be  easily  observed*  In  three  duj.^  :,.,  , 
have  attaiued  their  perfection,  the  skin  peels  olT  and  faUs  away* 
and  they  now  become  three  completed  rings,  the  tl  ^^* 

ments.  At  the  same  tiuje  the  traeheie  of  the  larva  arc  t  .  .-  q€* 
and  then  begins  the  formation  of  a  peculiar  tracheary  syst^ia, 
which  performs  its  functions  only  during  the  pupal  pcrioti*  In  ita 
trimks  and  larger  branches  it  resembles  the  larval  i«ystem,  bnl  in 
the  terminal  rings  Is  unlike  anything  else.  In  this  reaped  tbdr  { 
structni^  is  very  poeuliar,  in  that  all  the  ends  project  frrvly  IqUi 
the  liquids  of  the  body,  and  nowhere,  as  before,  do  they  j»end  Ust 
branches  to  the  different  organs.  The  filling  of  the  new  f^steiD 
of  air  vessels  with  air  does  not  go  on  during  the  r»       '       j  monlt- 


ings,  through  a  removal  of  the  old  prosimal  tubes 


hremy ; 


this  cannot  be  completely  seen  during  the  life  of  the  pupa^  ImiI 
through  the  cross  divnsion  of  the  proximal  tubes  (lal/marnArra) 
in  a  determined  place  of  the  stem  near  the  anterior  stigmata. 

At  the  thurd  day  the  three  segments  of  the  thorax  ojiile  to  form 
a  small  ring  which  posteriorly  coalesces  with  the  edge  of  the  fUUi 
larval  segment;  but  the  anterior  edges  are  puiTed  up  an<1  am  open* 
In  the  opening  lie  loose  the  chitinous  parl^  of  them  U, 

the  apparatus  of  hooks.  The  head  of  the  Hy  is  not  yd  i  -  .  ^  -^  »ai, 
but  the  rudiments  of  the  same  are  still  visible  within  tbe  lliona* 
In  the  two  formative  disks  of  the  body,  which  we  wotil  'irr 

as  appendages  to  the  brain,  develop  into  a  vehicle  con:  : .,  'Jm 

o^sophagal  ganglion,  the  head-vediete,  on  which  the  cyiaa  and  ao- 
tenme  are  already  indicated,  and  from  under  wh**  iij«j 

the  proboscis  grows  out.     On  the  fourth  day  the  ii  jis 

advanced  forwards  from  within  the  tboras,  oomes  to  light,  and  i§ 
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accompanied  hy  an  uninterrupted*  strong  contraction  of  the  eight 
binder  segments  of  the  larva  still  coutaiued  within.  These  last  are 
shortened,  and  soon  assume  the  form  of  the  abdomen  of  the  adult 
fly.  The  head  thu&  presses  forwards  ont  of  the  thorax,  keeps 
pace  in  development  with  the  thorax  ;  the  body  of  the  pupa  then 
lies  aa  a  whole  contained  withiQ  the  pupartum,  and  thus  indicates 
the  end  of  the  first  period. 

The  process  of  development  of  the  first  foar  days  is  confined 
not  wholly  to  the  outer  crust  of  the  body,  but  also  to  the  new  re- 
modelling, or  transformations  of  some  of  the  inner  organs.  The 
nen'ous  centres  which  had  been  separated  in  the  larva  here  become 
united ;  an  infraKBsophageal  ganglion  separates  (abschniirt)  from 
the  ventral  cord,  and  the  upper  (supra-cesophageal  ganglion)  di- 
vides into  two  divisions,  of  which  the  outer  may  be  considered  the 
central  organ  of  the  sense  of  sight  (ganglion  opticum)  and  as  the 
bulb  of  the  compound  eyes. 

All  the  anterior  and  middle  portion  of  the  alimentary  canal 
sloughs  off,  and  at  the  end  of  four  days  becomes  renewed.  This 
happens  only  to  the  oesophagus  and  chyle-stomach,  while  the  pro- 
ventricalus  and  ciecal  appendages  of  the  stomach  are  not  thus  re- 
produced. They  break  up  cell  by  cell ;  these  cells  are  carried 
into  the  chyle-stomach  forming  there  a  compact  mass,  which  is 
surrounded  with  a  peculiar  covering,  as  if  encysted.  They  do 
not  Oil  up  the  cavity,  but  swim  in  a  honey-like  liquid  which  by 
this  time  will  have  been  secreted  by  the  cells  uf  the  walls.  Here 
the  cells  are  preserved^  though  the  organ  is  destroyed,  thus  the 
reconversion  is  effected  in  the  walls  of  the  chyle-stomach.  Each 
cell  decay !ji  by  fatty  degeneration  and  in  the  place  of  the  old  cells 
arise  new  ones  which  rebuild  the  organ.  The  destruction  of  the 
cells  is  accompanied  by  a  contraction  of  the  muscular  wall^,  and 
thereby  an  important  shortening  of  the  organ  is  produced.  Next 
these  muscles  as  well  as  the  trachea:  decay,  many  l>ranches  of 
which  are  interwoven  around  the  stomach  of  the  larva:  the 
alimentary  canal  remains  without  air-vessels  until  the  last  day  of 
the  pupa  state.  As  soon  as  the  abdomen  has  formed,  by  the  con- 
traction of  the  subcutaneous  muscles  of  the  last  eight  larval  seg- 
ments, the  muscles  disappear,  and  at  the  same  time,  namely, 
during  the  advance  of  the  head,  at  which  time  also  the  nervous 
centres  become  pushed  forward ;  they  tear  away  also  the  degener- 
ated nervous  branches,  whose  terminal  threads  likewise  become 


608  THE   METAMORPHOSIS   OF   FLIES. 

destroyed  with  the  organs  in  which  they  ramify.  Of  the  inflaence 
of  the  nervous  system  on  the  entire  organism,  there  is  nothing  to 
be  said  since  the  change  of  form  of  the  central  parts  is  accompa- 
nied by  a  complete  histological  transformation,  as  the  interpene- 
tration  of  their  cell  masses  with  fat  demonstrates. 

'The  dorsal  vessel  does  not  now  perform  its  functions.  Tbc 
animal  now  consists  of  a  thin  cellulose  skin,  with  its  contents 
partly  de8tro3'ed,  in  part  corapletel}'  destro3'ed,  and  in  part  already 
concerned  in  the  new  formation  of  the  organs.  The  entire  fat 
body,  cellulose  tissue,  of  the  larva,  is  lost  in  a  liquid  mass  of  fat 
globules  and  nuclei,  and  they  are  mingled  with  the  deca^nng  mns- 
cles,  trachece,  etc.  At  the  end  of  the  first  period  the  contents  of 
the  pupal  body  may  be  well  compared  with  the  contents  of  tbc 
fertilized  egg.  All  visible  traces  of  animal  life  have  ceased  ;  the 
action  of  the  centres  of  the  expression  of  animal  life  is  suspended, 
and  out  of  this  chaos  of  elemental  parts  the  organs  are  built  up 
anew.  One  essential  difference  from  the  development  of  the  em- 
bryo only  remains,  that  at  no  time  are  all  the  inner  organs  want- 
ing. External  activity  and  decay  occur  simultaneously.  But  any 
internal  or  external  movements  are  wanting;  sense  organs  and 
nerves  are  wanting,  and  there  can  be  truly  said  to  be  no  outward 
impressions  received,  though  an  activity  may  be  ascribed  to  tbc 
central  parts  of  the  nervous  system.  Yet  a  regular  flow  of  fluids 
docs  not  occur,  and  the  only  relative  physiological  action  is  that 
of  breathing,  which  here  goes  on  as  passively  as  in  the  egg;  in  the 
one  case  through  the  stigmata  and  tracheae,  in  the  other  by  the 
pores  of  the  egg-shell.  An  active  breathing  process,  such  as  goes 
on  in  the  perfect  state,  is  entirely  wanting. 

While  the  decay  of  the  inner  organs  is  going  on,  or  has  already 
taken  place,  the  formative  elements  begin  to  develop  themselves 
out  of  the  cell-mass  ;  fat  nuclei,  fat  globules,  and  flakes  of  stearine 
unite  into  round  masses  of  nucleated  spheres,  which  are  capable 
of  building  up  a  membrane  around  themselves,  and  embracing  a 
nucleus  within.  Already  in  the  third,  still  more  in  the  course  of 
the  fourth,  day  do  the  appendages  of  the  thorax  grow  in  length, 
and  all  arise  from  a  thin  cellulose  skin,  and  out  of  a  larval 
cavity  Which  fills  up  with  fat  globules  and  nuclei  as  the  fat  body 
gradually  breaks  up.  With  this  begins  the  metamorphosis  of 
the  appendages  and  of  the  external  form  of  the  body  into  their 
definitive  form  ;  the  period  of  formation  of  the  body  of  the  pupa 
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ended,  and  now  begins  the  period  of  development  of  the 

me.  It  lasts  from  the  fifth  day  to  the  time  of  exclusion  of  the 
fly,  and  can,  as  has  already  been  shown  above*  be  divided  into 
two  subdivisions,  of  which  the  first  reaches  to  the  end  of  the  sev- 
enth day. 

First  to  be  noticed  is  the  formation  of  the  pupa-case,  which,  how- 
ever* was  in  existence  at  the  end  of  the  first  period,  but  Ilea  as  the 
cnticnla  right  on  the  cellular  skin  (zellenrinde)  by  which  it  was 
ensheathed.  It  now  rises  up  and  a  space  filled  with  clear  liquid 
separates  it  from  the  upper  surface  of  the  body.  The  cellular  teg- 
ument (zellcnriude)  of  the  appendages  is  thickened,  partly  by  the 
increase  of  the  cells  present,  which  seem  to  receive  their  plastic 
material  by  endosmose,  but  partly  tlirough  a  IVee  formation  of  new 
cells  by  a  self  division  of  the  nuclei.  The  whole  cavity  of  the 
limbs  seem  to  be  compactly  fdled  with  nuclei  wliich  are  tmiformly 
from  the  outer  to  the  innermost  tranaformetl  into  cells. 

By  the  fifth  day  the  last  tarsal  jomt  is  divided  into  two  lobes, 
and  show  the  first  position  of  the  claws.  On  the  sixth  the  sutures 
are  more  distinct,  the  pul villi  are  formed,  ami  on  the  seventh  day 
the  external  form  of  the  limb  is  completed.  The  hjTpodennia  di- 
vides into  two  layers  whose  deeper  portion  is  disposed  on  the  up- 
per surface  of  the  skin  and  form  the  hairs  and  brititles.  Inside 
the  limbs  only  the  position  of  the  nerv^es  and  tracheae  of  the  pups 
is  established,  the  muscles  arise  afterwards. 

In  like  manner  the  wings  are  formed,  their  veins  arise,  the  hairs 
appear ;  they  attain  their  definitive  form  and  are  folded  together. 

The  hal teres  grow  out,  and  instead  of  a  single  hollow,  stunted 
projection,  they  are  completely  formed,  and  hairy,  though  still 
colorless.  The  antennte  also  reach  the  same  grade  of  perfection, 
and  like  the  appendages,  the  segments  themselves  now  assume 
their  definite  form.  The  four  abdominal  segments  are  formed  out 
of  the  eight  larval  segments  which  originally  formed  the  abdomen 
of  the  fiy. 

While  the  external  form  of  the  body  rapidly  advances  in  this 
manner  to  its  final  perfection,  corresponding  but  slower  changes 
are  discovered  in  the  viscera.  The  fatty  tissues  continually  dis- 
appear, and  as  often  the  cavity  of  the  body  is  fille<l  more  com- 
pactly with  nucleolatcd  cells,  and  fat  molecules.  The  newly  formed 
thin  opsophagus  thickens  at  the  end  towards  the  pro  ventrical  us,  and 

leed  the  first  beginnings  of  the  sucking  stomach  Is  indicated  at 
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this  period.  The  chyle-stomach  gra<iuallj  chanjjed  in  kn^^ih.  \ib 
walls  are  transparent  and  clear,  and  it  id  strikingly  demarked  ir^m 
the  dark  small  intestine  rendered  bo  by  the  walls  filled  with  GU 
corpuscles.  With  this  begins  the  perio<i  of  decay,  and  it  nsacbti 
on  the  seventh  day  its  complete  development. 

Already  during  the  course  of  seven  days  asnally  begloi  Hm 
second  subdivision  of  the  second  period  which  is  characterixed  hj 
the  relative  position  and  development  of  all  ttie  organs  of  tbe  Lb* 
ago.  On  the  seventh  da^'  we  find  in  the  cavity  of  the  thorax  tlw 
'  first  trace  of  the  muscles  of  the  wing.  Series  of  cells  of  the  greslisfl 
fineness  pass  in  determinate  directions  through  the  liquid  inaaMt 
of  fat,  and  up  to  the  fourteenth  day  increase  in  thickneaSy  tmlil 
finally  they  lie  close  together  to  the  lateral  spaces  of  the  tliormx^ 
and  ooly  leave  in  the  median  line  a  slight  space  for  the  free  pat- 
sage  of  the  stomach.  Their  structure  is,  then,  usually  dcdnitire, 
It  Is  a  sarcolemmous  sheath  filled  with  contracted  fibres  which  Vm 
together  in  fascicles,  and  are  kept  separate  from  one  another  bj  no* 
cleated  columns.  Meanwhile  out  of  tlxe  fragments  of  thie  old 
intestinal  canal  appeiirs  tbe  new,  and  shortly  after  tliia  b 
accomplished  there  is  a  union  of  the  small  intestine  and  rccttim, 
and  bj  the  tenth  day  the  rectal  pouch  is  placed  in  relation  with 
the  four  rectal  apillee.  At  the  same  time  a  new  plexua  of  miia- 
des  begins  to  form  on  the  upper  aide  of  the  entire  intestinal  tract. 

Still  the  moat  important  steps  in  the  formation  of  tlw*  prindpal 
organs  of  sense  of  the  fly,  the  compound  eyes,  fall  into  thia  lail 
section  of  its  developmental  history.  The  ocular  diska«  whldli 
originated  out  of  the  hinder  division  of  the  brain  '  it 

still  connected  with  the  bulb  at  the  beginning  of  tb«  J 

by  means  of  a  slender  nerve.  The  bulb  grotlually  extends  Itself 
80  that  it  covers  the  whole  interior  of  the  eye-disk,  and  only  be* 
comes  separated  from  it  by  a  thin  layer  of  fat,  which  has  atread; 
arisen  between  the  two  parts.  The  bulb  shows  radiating  streaka, 
which  are  Indications  of  the  nervous  threads  passing  throngli  IL 
Only  out  of  the  eycKlisks  will  the  true  eyes  bo  forraed,  »\  <r.,  Ili€ 
compartments  with  the  dioptric  apparatus,  and  the  perceptive  ner- 
vous elements.  On  the  twelth  day,  however,  the  disks  and  alM) 
each  compartment  leading  out  of  it,  have  the  very  small  ilJaia^ytgf 
of  0*051  "•"*.,  which  is  gradually  at  the  close  of  the  pupa  Ktate  en- 
larged five  times,  while  at  tbe  same  time  the  cellular  okmeoli 
lying  behind  each  conieous  facet,  forms  for  each  chamber  a  crjn- 
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Ine  bofiy,  a  nen-ous  thread  and  cortical  substance.  The  pig- 
Sent  layer  begins  to  form  and  is  fiuiehed,  and  the  bulb  sends  out 
the  ganglion  cells  at  the  base  of  the  chambers  of  the  eye.  The 
nervous  centres  also  take  on  their  last  de^tte  forni)  the  binder 
part  of  the  ventral  cord,  which  already  in  the  first  period  had  ex- 
tended out  from  tlie  infra-cBsophageal  ganglion,  and  had  eictended 
back  into  the  abdomen,  now  unites  with  the  thoracic  knot*  A 
similar  longitudinal  commissure  unites  it  with  the  infra-oesophageal 
ganglion.  At  the  last  moment  the  central  portions  send  out 
nerves  to  the  sides  into  the  thoracic  muscles  and  into  the  limbs, 
in  which  during  the  tenth  and  eleventh  day  the  muscles  begin  to 
form,  and  aderwards  hind  wards  into  the  abdomen. 

Of  the  larval  organs  only  the  dorsal  vessel  is  destined  to  pass 
over  into  the  last  division  of  the  developmental  period,  but  it  still 
suffers  a  total  transformation.  A  process  of  fatty  degeneration 
similar  to  that  which  took  phicc  in  the  alimentaiy  canal  occurs, 
and  on  the  12th  day  it  assumes  a  new  form  and  organization. 
Meanwhile  it  is  not  capable  of  performing  its  functions,  as  the 
waut  of  a  histologically  perfect  s^^stem  of  muscles  proves. 

The  trachcary  system  is  completed  last  of  ali.  The  first  posi- 
tive condition  is  assumed  on  the  15th  day,  and  by  the  17th  it  is 
generally  entirely  formed.  The  trunks  arise  for  the  most  part  by 
means  of  the  masses  of  nuclei  out  of  the  originally  solid  series  of 
cells,  the  terminal  branches  of  the  organ  out  of  a  smgle  cell; 
the  hollow  space  between  them  will  form  the  cavity  of  the  trachea, 
while  they  branch  out  by  growing  outwards.  Yet  these  cells  may 
for  the  most  part  be  traced  back  to  the  masses  of  nuclei,  but  soon 
and  especially  within  the  inner  of  the  bundles  of  primitive  muscles 
of  the  thorax,  (key  arim  from  an  organization  of  the  hiatohtgictd 
formative  elements  at  hand,  le.  the  mtcscular  nncki.  This  remark- 
able fact  does  not  take  place  without  a  reaction  in  the  muscular 
fascicuiie  themselves ;  their  sarcolemma  disappeai^s  and  they  de- 
teriorate into  fascicles  of  tracheae  wantiug  the  spiral  thread. 

All  the  organs  which  have  tracheae  intimately  connected  with 
them  have  the  same  developed  in  the  last  three  days.  The  tracheae 
grow  out  in  tbe  nervous  centres,  in  the  bulb  of  the  eyes,  and  the 
alimentary  canal  in  its  entire  course  is  surrounded  by  a  net  work 
of  them.    They  are  sent  to  the  rectal  papillffi  in  great  abundance 

id  with  a  peculiar  development.     Tbe  dorsal  vessel  also  and  tbe 

itire  muscular  system  receives  tracheae  and  likewise  the  genit.il 
cavities  with  their  outlets  and  accessory  apparatus. 


ADDRESS  OF   PROFESSOJi   LOVBKIKO. 

Ad  the  development  of  the  genital  glands  hms  sUready  begitii 
during  the  larval  sttitc,  so  during  all  the  pupa  utate  {|  ila«dllj 
goes  on,  the  copulatory  pouch,  the  accessory  glands,  and  fioqK 
taculum  seminis^  are  developed  with  the  new  alimentary  canal  in 
the  last  section  of  the  period  of  development.  The  genital  glands 
of  the  male  only  attain  their  development  daring  the  pupal  state. 
The  eggs  are  developed  du-ectly  after  the  exclusion  of  the  By. 

The  final  perfection  of  the  external  form  is  the  coloring  of  ibe 
ehitinous  skin.  Shortly  after,  on  the  18th  to  20th  day,  follows  Ibe 
hatching  of  the  egg. 


ADDRESS  OF   PROFESSOR  JOSEPH  LOVERJNC,» 


Gektl^mbx   and   Ladies   op  the  Americax  Association   roft 
THE  Advancement  of  Sciekce; — 

When  the  States  General  of  France  were  aaseniUed  for  the  la#t 
time  at  Versailles,  after  a  long  interval  of  inactivity,  and  an  inang* 
ural  address  was  pronounced  by  the  Bishop  of  Nancy,  ]^tirabeaa 
passed  upon  his  performance  the  sweeping  eriticism  that  be  had 
missed  the  grandest  opportunity  ever  offered  to  man  for  aayio|{ 
something  or  holding  his  tongue.  And,  whenever  this  Aaaoela* 
tlon,  comprising  not  only  those  who  teach,  bat  many  who  ervalo 
science^  assembles,  as  it  nam  does,  to  listen  to  the  'V  -  of  it» 
retiring  President,  if  he  la  duly  sensible  of  his  rt'^  ity,  be 

would  gladly  avail  himself  of  Mirabeau's  alternative,  either  of 
being  equal  to  the  occasion  or  of  being  silent.  But  the  rnle  of  the 
Association,  adopted  in  the  original  draft  of  the  constitution  at 
Philadelphia,  and  the  example  of  my  predecessors  whicii  I  am 
unwilling  to  reverse,  leave  me  no  choice ;  and  wlten  I  sec  arocmd 
me,  not  the  terrible  monsters  of  the  French  revelation,  maftdened 
by  the  miseries  of  a  downtrodden  coantTy^  but  calm  and  blgb- 
minded  lovers  of  truth,  I  feel  sure  of  a  just  and  generous  cHtkbiB. 
Welcome,  then,  the  precious  opportunity,  enjoycii  by  the  Prraidont 
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of  this  AsaociatioB,  of  discussing  some  of  the  great  themes  of 
science  before  an  audience  which  has  for  its  nucleus  the  original 
InveMigators,  discovei'ers,  and  inventors  in  the  country,  and  %Thich 
like  the  sun,  is  surrounded  by  an  extensive  chromosphere  only  a 
little  less  brilliant  than  the  central  body  b}^  contrast ;  and  let  my 
earnest  endeavor  be  not  to  abuse  or  waste  the  great  privilege. 

I  am  con  fronted  on  the  very  threshold  of  my  address  by  the 
doubt  whether  it  were  better  to  beat  ont  the  little  bit  of  golden 
thought,  for  which  I  have  time  and  capacity,  into  a  Uiin  leaf 
which  shall  merely  gild  the  whole  vast  surface  of  scientific  inves- 
tigation, even  for  a  single  year,  or  to  condense  it  into  a  solid 
though  minute  globule,  only  big  enough  and  bright  enough  to  light 
up  some  narrow  specialty.  The  genei'al  practice  which  prevails, 
of  selecting  a  President  alternately  from  the  two  principal  sec- 
tions into  which  the  Association  is  divided,  will  justify  me  in  pay- 
ing my  particular  addresses  to  the  physical  sciences,  knowing  that 
the  large  and  active  department  of  Natural  History  will  be  prop- 
erly treated  in  its  turn  by  those  most  competent  to  do  it.  Not 
even  the  capacious  mind  of  a  Goethe,  a  Humboldt,  a  Wbewell,  or  a 
Herbert  Spencer  is  lai^e  enough  to  give  a  decent  shelter  to  all 
the  subjects  which  come  within  the  scope  of  this  Association,  At 
the  same  time  I  must  say  that  I  sympathize  with  the  remarks 
made  by  President  Hunt  at  Indianapolis,  when  he  questioned  the 
propriety  of  excluding  geology  from  the  ranks  of  the  physical 
sciences  ;  only  I  would  give  them  a  still  wider  significance,  Phys- 
iciil  science  is  distinguished  IVom  natural  history  not  so  much  by 
its  subjects  as  its  methods.  In  my  imagination  I  can  picture  to 
myself  all  these  subjects  as  being  handled  in  the  same  masterly 
grasp  of  mechanics  and  mathematics  by  which  the  phj-sical  asti'on- 
omer  holds  in  his  hands  the  history  and  the  destiny  of  the  solar 
system.  What  is  only  a  dream  or  a  fancy  now  may  become  a 
reality  to  the  science  of  the  future.  Why,  asked  Cuvier,  may  not 
natural  history  some  daj^  have  its  Newton  :  to  whom  the  laws  of 
circulation  of  the  sap  and  the  blood  will  be  only  as  the  laws  of 
Kepler.  With  such  an  endorser,  I  may  venture  to  quote  these 
words  of  a  consummate  mathematician  without  fear  of  their  being 
cast  aside  by  the  naturalists  as  one  of  Bacon's  Idols  of  the  Tribe. 
**An  intelligence  which  at  any  given  instant  should  know  all  the 
forces  by  w  hieh  nature  is  urged  and  the  respective  situations  of  the 
beings  of  which  nature  is  composed,  if,  moreover,  it  were  enfSc- 
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Leritly  comprebensive  to  subject  these  data  la  CAlctilaUon,  wonU 
include  in  the  aame  fonnula  tbe  niovementa  of  tbe  largest  fii>fi«i 

of  tbe  nniverse  and  those  of  tho  slightest  atora.  Nothing  woaM 
be  uDcertaiii  to  such  au  intelligence,  and  the  futurts  tio  lets 
the  past  would  be  present  to  its  eyes/'  Tbe  time  bas  alrt^y 
when  a  knowledge  of  physical  laws  and  familiarity  witli  tli<?  inftlni* 
ments  of  physical  research  are  indispensable  to  the  naiiirmlUC 
I  would  not  recommend  that  dissipation  of  intellectual  enet%^^ 
which  will  make  a  man  superficial  in  all  the  sciences  btit 
profound  in  none.  But  Helniboltz  has  establieibeil,  by  bis  own 
example^  tbe  possibility  of  being  an  eminent  pliyaiologim  aocS, 
at  the  same  time,  standing  in  the  front  rank  of  pbysicisU  ami 
matliemaiicians.  The  restlessness  of  human  inquiry  will  n«ver 
be  satistied  with  knowing  what  things  are^  nntll  it  b&s  also  dl#* 
covered  how  and  why  they  are,  and  until  all  tbe  relmtiofia  of 
space,  time,  matter,  and  force,  in  all  the  kingdoms  of  oatitre, 
have  been  worked  out  with  mathematical  precision* 

It  is  a  happy  circumstance  in  the  history  of  science,  that  lliU 
vast  mechanical  problem  did  not  rush  upon  the  mind  at  once  (o 
all  its  crushing  generality.  The  solar  system,  with  a  d«S!ii|Mitk 
sun  at  tbe  centre,  competent  to  overrule  all  insubordination  among 
planets  and  comets  and  cheek  all  eccentricities  anil  Jealonstea^ 
and  so  far  isolated  from  neighbouring  systems  as  to  f «  n|f 

from  foreign  interferences  and  ent^ingUng  alliances,  [>  \  m 

comparatively  simple  problem:  and  yet  tbe  skill  and  lalioc  of 
many  generations  of  mathematicians  have  not  yet  chMiiHl  t}|)  llNl^ 
argument  upon  this  first  case.  On  the  orbits  of  this  doniestk 
system  they  have  been  sharpening  their  tools  for  higher  and  iDOre 
delicate  work.  Tbe  motions  of  binary  stars  have  also  betn 
brought  under  dynamical  laws,  and  partially  subjected  to  the  nilc 
of  gravitation,  bo  far  as  the  astronomer  can  judge  from  Ibo  bei4 
observations  which  he  can  make  upon  those  remote  objin-ts.  Bat 
when  he  launches  out,  with  bis  instruments  and  his  fonnula«.  Into 
clusters  of  stars,  even  those  of  greatest  symmetry,  he  is  iflioQy 
at  sea,  without  chart  or  compass  or  lighthouse,  and  with  no  other 
illumination  than  that  which  comes  fiH>m  a  prophetic  demonstratioci 
in  Newton's  Principia.  The  malhematiciaa  has  here  t4>  tniat,  not 
with  an  unlimited  monarchy,  as  in  the  solar  system,  but  wilti  a 
republic  of  equal  stars,  and  the  dynamical  condition  of  the  clus- 
ters is  involved  in  all  the  obscurity  of  molecular  mechanlca;  toft 
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it  matters  not  whether  the  individual  members  of  a  system  are 
atoms  or  worlds*  if  the  intervening  spaces  have  corresponding 
magnitudes.  Even  in  astronomy,  the  inspiration  of  mechanics 
and  the  pride  of  mathematica,  how  trifling  is  the  region  which  has 
been  sulyugated  to  the  rigid  rules  of  the  exact  sciences  when 
compared  with  the  immense  temtories  which  i*emain  under  the 
jurisdiction  of  natural  htslorj^  and  must  be  studied,  if  at  all,  by 
the  methods  of  the  naturalist,  though  with  an  inverted  microscope. 

If  now  we  circumscribe  our  outlook  by  the  line  which  marks 
where  physical  science  ends  and  natural  history  begins,  it  will  be 
possible  to  examine  only  a  few  of  the  salient  i>oiDts  in  the  pros- 
pect before  us;  and  what  these  are  will  depend  upon  the  point 
of  view  which  we  select,  Whewell  presents  the  history  of  any 
science  at  each  of  its  saccessive  epochs  as  cireulatiug  around  one 
powerful  mind,  which  figures  as  the  hero  of  the  drama :  and  what- 
ever immediately  precedes  or  follows  is  only  the  prelude  or  the 
closing  strain  to  the  great  movement.  In  the  philosopliy  of 
Cointe,  every  science  passes  through  a  theological  and  metaphys^ 
ical  crisis  before  it  reaches  the  healthy  condition  of  positive 
knowledge,  and  its  whole  historj'  is  written  out  by  him  in  these 
three  acts.  With  Buckle,  the  progress  of  science,  without  which 
there  could  be  no  history,  is  coincident  with  the  advance  in  civil- 
ization ;  but  the  action  begins  with  science,  and  the  reaction  only 
comes  from  external  causes.  All  that  science  and  civilization 
demand  is  perfect  freedom  of  thought.  The  worst  enemy  of  both 
is  the  protective  spirit  in  church  and  state,  the  former  telling  men 
what  they  must  believe,  the  latter  what  they  miist  do. 

Each  of  these  views  of  scientific  development  may  be  true  but 
not  to  the  exclusion  of  all  others.  Metaphysical  blindness  or 
theological  prejudice  may  block  tlie  way  of  science  or  defame  its 
fair  name.  It  has  been  stated  that  sis  members  of  the  ultraeleiv 
ieal  party  at  Versailles  voted  against  the  appropriation  for  secur- 
ing observations  of  the  approaching  transit  of  Venus,  because 
they  did  not  believe  in  the  Copernican  s^'stem,  and  this  too  while 
the  echoes  of  the  celebration  of  the  four  hundredth  birth-day  of 
Copernicus  are  still  resounding  over  the  earth.  So  also,  circum- 
stances and  even  accidents  may  shape  the  course  of  discovery ; 
the  happiest  of  all  accidents,  however,  being  the  appenraiiee  on 
the  stage  of  the  discoverer  himself. 
The  point  of  view  which  I  have  chosen  for  reviewing  the  close 
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and  advancing  columns  of  the  pliyHical  sdences  is  this  .^-An? 
there  any  improvements  in  the  weapoijs  of  attack,  or  htwo  anjf 
additions  been  made  to  tliera  ?  These  are  of  two  kinds  : — 1 .  Itutra- 
ments  for  experiment^  and  2*  The  logic  of  matbemat}  " '  -<• 
are  the  lighter  and  the  heavier  artillery  in  tliis  peaces  i  ;<» 

If  we  cast  a  hurried  glance  over  that  long  period  of  cxparl* 
mental  research  which  began  with  Galileo  and  ended  with  Dniyp 
wo  recognize,  as  the  chief  instmmen  tali  ties  by  which  physical 
science  has  been  promoted,  the  telescope,  the  microscojie^  tht 
pendiiUtm^  the  balance,  and  the  voltaic  battery.  It  Is  not  nieces- 
sary  for  me  to  enlarge  upon  the  strength  and  accnracy  which  tte 
battery  and  the  balance  have  given  to  chemistry,  or  on  the  stretch 
and  precision  of^  vision  which  the  telescope  and  microscope  ha?© 
bestowed  on  astronomy  and  physics.  These  instruments,  the 
veterans  of  many  a  hard  fought  battle,  science  still  cnj*\vH :  nol 
superannuated  b}^  their  long  service  but  continually  growing  tii 
power  and  usefulness.  The  little  opera-glass  witlj  which  Gmliloo 
first  liflxid  the  veil  from  the  skies  and  awoke  the  thunders  of  the 
Vatican  has  lilossomed  out  into  the  magnificent  refractor*  of 
Cambridge,  Chicago,  and  Washington.  The  little  reflector  with 
whicli  Newton,  by  a  happy  mistake,  expected  to  su|»i>lanl  the  IvBf, 
has  grown  inbj  the  colossal  telescopes  of  Hcrschd,  Rc»8j9e«  md 
the  Melbourne  observatory.  The  spasmodic,  momentary  adioii  of 
Da\7's  batteries,  sufficient,  however,  to  inaugurate  a  new  ttm 
in  chemistry,  has  been  superseded  by  constant  currentu,  wliich 
grumble  not  at  ten  hours  a  day.  After  lighting  up  the  forolaods 
of  a  continent  during  the  pight  they  are  (Vesh  to  work  an  ooeaa 
telegraph  the  next  morning.  With  all  my  wonder  at  this  myt* 
terious  instrument  which  serves  so  faithfully  the  eatt8<»  of  Acieooe 
and  civilization,  with  renewed  admiration  of  the  mieroscofxs  aod 
the  telescope,  one  of  which  transforms  an  invisible  8|>eck  of 
matter  into  a  universe  and  the  other  collects  the  tnnnensity  of 
the  heavens  into  a  little  celestial  globe  upon  Uic  retina  of  the 
eye,  I  must  pause  for  a  moment  to  eulogize  that  simplest  aod 
most  modest  of  scientific  tools,  the  pendulum. 

With  the  eye  of  science  Galileo  saw  in  the  leaning  Catnpiuin<i  at 
Pisa,  not  a  freak  of  architecture,  but  the  o[)portunity  of  eicpirfv 
menting  on  the  laws  of  falling  bodies  :  and,  in  the  adjacent  catlia- 
dral  where  others  admired  the  marble  pavement  or  the  vaulted 
roof,  the  columns,  statues,  or  paintings,  his  attention  was  canghi 
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by  the  isochronous  vibrations  of  the  chandelier,  which  dunng  the 
Idng  centuries  has  never  been  absolutely  at  rest.  When  it  is  said 
that  the  pendulum  has  no  rival  as  a  standard  of  length  except  the 
metre,  that  it  furnishes  an  exact  measure  of  time,  and  that  time 
18  an  indispensable  element  in  the  study  of  all  motion,  and  also 
the  most  available  means  of  obtaining  longitude  on  the  earth  and 
right  ascension  in  the  heavens,  a  strong  case  has  been  made  out 
for  the  practical  and  scientific  usefulness  of  Galileo's  discovery. 
During  the  long  years  of  doubt  in  regard  to  the  true  figure  of  the 
earth,  the  pendulum  maintained  the  cause  of  Newton  in  opposition 
to  the  erroneous  reports  of  the  geodesists,  until  Maupertuis,  by  a 
nqw  measurement,  flattened,  as  has  been  pithily  said,  the  earth  and 
the  Cassinis  at  the  same  time.  The  shape,  rotation,  and  density  of 
the  earth  ;  the  diminution  of  terrestrial  gravity  with  an  increase  of 
distance  from  the  centre  ;  the  local  attractions  of  mountains,  and 
secrets  hidden  below  the  surface  of  the  planet,  have  been  dis- 
covered or  verified  by  the  declarations  of  the  pendulum  :  which, 
whether  in  motion  or  at  rest,  has  never  tired  of  serving  science. 
And,  in  a  wider  sense,  the  pendulum  has  done  for  the  electric  and 
magnetic  forces  what,  in  its  restricted  meaning,  it  did  for  gravity. 
That  which  Borda  failed  of  accomplishing  in  the  measurement  of 
arcs  the  pendulum  realizes  in  its  measurement  of  time :  it  multi- 
plies its  observations,  eliminates  its  own  erroi*s,  strikes  its  own 
average,  and  presents  to  science  the  perfect  result.  In  1851,  a 
crowd  of  spectators  was  assembled  in  the  Pantheon  of  Paris  to 
witness  the  first  performance  by  the  pendulum  of  the  new  part 
repured  for  it  by  Foucault ;  in  which,  obedient  to  its  own  inertia, 
^md  indifl'erent  to  the  earth^s  rotation,  it  preserves  the  parallelism 
of  its  motion :  an  experiment  startling  though  not  wholly  unantici* 
pated,  and  which  has  made  the  circuit  of  the  earth.  The  new  con- 
trivance of  Zullner  promises  to  indicate  changes  in  the  direction  of 
a  force  as  accurately  as  the  common  pendulum  measures  intensity. 
Let  ua  now  consider  what  the  physicists  of  our  own  day,  and 
their  immediate  predecessors,  have  added  to  their  rich  inheritance 
of  instrumental  means,  remembering  all  the  time  that,  however 
impressive  from  their  novelty  these  additions  may  be,  and  how- 
ever manifold  their  applications,  they  have  only  sujiplemented  the 
experimental  methods  which  ha%'e  been  described  without  sup- 
planting them.  For  the  most  part,  the  later  devices  would  be 
useless  without  the  cooperaUoo  of  the  earlier  ones. 
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An  interesting  event  in  the  history*  of  science,  whicb  miitl  bt 
known  to  many  of  yon,  had  taken  place  dating;  the  eurrcnl  yw. 

In  1^«24,  Poggendortf  began  to  edit  the  .1  *^h€mki  «i«Mf 

der  Phtjaik,     Under  his  supervision  150  \<i  »oeil ! 

containing  8,850  distinct  cotnauniicationa  fyom  2,167 
authors,  the  193  papers  of  H.  Rose  outnumbeHng  llio»e  of  any 
other  contributor.  The  history  of  physJieal  and  chiuuJcjil  dU» 
oovei^^  during  the  last  fifty  years  might  be  writttrn  out  of  tb^ 
materials  treasured  up  in  this  single  journal.  In  recr^  "*  r  of 
the   signal   service  which   Poggendortf  has   hereby   n  $0 

science,  his  friends  assumed  the  editorship  of  one  volnmo  in  l^TI, 
which  is  called  the  Jubilee  volume  [Jubelbtind]. 

In  182G,  Poggendortr  described  in  volume  vii.  of  his  jourtiaP  a 
device  of  his  own  invention  for  observing  with  exceeding  nioety 
the  movements  of  a  magnetized  bar.  A  mirror  was  attached  U> 
the  bar  and  moved  with  it.  From  this  mirror  a  beam  of  light 
was  reflected  into  a  theodolite.  This  was  the  origin  of  the  luippy 
thought  of  amplifying  a  trifling  motion  by  making  th<t  (!iiger 
of  a  long  and  delicate  ray  of  light  serve  as  a  weightless  pointer, 
A  few  years  later,  this  idea  was  embodied  by  the  matbematicfaa. 
Gauss,  in  an  instruraent  which  he  called  the  magnetom«ler. 
Since  that  time,  it  has  been  continually  budding  ont  in  new  mp|iU*  ■ 
cations,  scientific  and  practical.     I  need  only  recall  U*  4* 

lection  the  beautiful  methcKi  of  Lissajous  for  compni  1^ 

vibrations  of  tuning-forks,  and  tracing  in  golden  lines  the  cwrvtrt 
which  are  characteristic  of  different  musical  i)  '         '  *        ^4 

phases  of  vibration.     A  new  chapter  has  been  ^r  •:» 

for  describing  and  explaining  these  strange  and  nameless  ctirves; 
and,  in  acoustics,  the  ear  has  been  dispossessed  by  the  eye  of  what 
would  seem  to  be  its  own  by  right  divine,  and  It  is  no  long<>r  (lie 
best  scicntifle  judge  of  sounds.  By  new  devices  Koenfg  Has 
translated  time  into  space  and  made  visible  the  indivi ' --^  *-r^^'r^ 
tions  of  the  invisible  air;  and,  in  numerous  ways,  the  -10 

of  sound  is  as  real  to  the  eye  as  the  sensation  is  to  the  ear- 

With  a  bare  allusion  to  the  fact  that  every  mcMaage  wUdi 
passes  over  the  cable  telegraj>h  is  a  tribute  of  indebt^Hhiess  to  tb« 
simple  but  comprehensive  metho<l  of  PoggcndoriT,  1  paas  lo  two 
other  cases  of  great  difficulty  and  wide  signilicancc  in  wbfcb  the 
same  method  has  tnumphed.  I  refer  to  the  determination  tif  tbe 
T€locit3^  of  electricity  and  the  velocity  of  light. 
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When  Wheatstone  devised  and  executed  tlie  ingenious  experi- 
ment of  producing  three  electrical  sparks,  not  strictly  at  the  same 
instant^  but  after  the  brief  interval  required  by  electricity  to  travel 
'  over  one  quarter  of  a  mile  of  copper  wire,  and  then  of  observing,  not 
the  sparks  themselves,  but  their  images,  as  seen  in  a  mirror  re- 
volving with  the  prodigious  velocity  of  800  tarns  in  a  single  second, 
and  from  the  prolongation  and  relative  displacement  of  these 
images  dedacing  the  velocity  of  electricity,  the  duration  of  the 
electrical  light,  and  the  duality  in  the  direction  of  the  transmitted 
disturbance,  he  delighted  tlie  brotherhood  of  science  by  the  skill 
and  boldness  of  his  attetnpt  and  astonished  it  by  the  extravagance 
of  his  results.  For  twenty  years  no  one  ventured  to  repeat  the 
difllcult  ex})criment.  When  at  length  it  was  tried  by  Feddcrsen, 
and  more  recently  by  our  own  associate,  Rood,  the  values  which 
they  assigned  to  the  duration  of  the  electrical  light,  and  which  could 
not  be  challenged,  made  still  the  wonder  grow.  So  far  as  this 
motleof  experimenting  concerns  the  velocity  of  electricity,  Wlieat- 
stone  stands  alone ;  and  his  estimate  of  this  velocity  (the  largest 
known  vcloc^ity  in  the  universe  unless  we  count  in  the  velocity  of 
gravitation)  has  never  been  brought  to  a  second  trial*  Indirectly, 
it  hai*  been  tested  by  some  of  the  operations  conducted  upon  land 
and  ocean  lines  of  telegraph.  When  the  local  times  of  two  places 
are  comp.ared  by  means  of  electro-magnetic  signals,  sent  alter- 
nately in  opposite  directions,  the  difference  of  longitude  and  the 
trans  mission- time  of  electricity  can  be  disentangled  from  one  an- 
other, by  the  strategy'  of  mathematics^  and  the  most  probable  value 
oorapnted  for  each.  The  velocity  which  has  been  calculated  from 
these  longitude-campaigns  falls  far  below  that  credited  to  Wheat- 
stone.  The  apparent  discrepancy  is  explained  by  a  misinterpre- 
tation of  Wheatstone's  experiment.  An  experiment  which  proves 
that  electricity  runs  through  one  quarter  of  a  mile  of  wire  at  the 
rate  of  288,000  miles  a  second  does  not  justify  the  inference  that 
it  would  move  over  288,000  miles  in  one  second.  Anomalous  as 
the  case  may  be,  electricity  has  no  velocity  in  the  ordinary  sense* 
The  transmission  time  of  the  electrical  disturbance  is  proportioned 
to  the  square  of  the  distance  to  be  travelled.  Therefore,  the 
velocity  has  no  constant  fixed  value,  but  varies  with  the  length  of 
the  journey.  This  law,  which  is  deduced  from  the  mathematical 
theory  of  Ohm,  introduces  order  among  the  experiments  where, 
otherwise,  there  would  be  chaos*    It  is  not  surprising  that  Wheat- 
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stone  and  the  readers  whom  he  addressed  were  mi 

inal  faots.     Few  men,  who  have  reuderetl  signal  si-i    i       ' 

and  who  have  finally  reached  the  Utghest  pinnjiele  of  fanie,  bafi 

suffered  more  from  poverty  and  neglect,  and  waiUjfl  '  'if  t 

recognition  of  their  merits^  than  the  mo<lest  atndentof ff. 

The  slender  volume  which  will  peq>etuate  his  name  wjw  lofiowl 
published  at  Berlin  in  1827,  and  antedates  Wli®atdtone*8  eicpvi* 
ment  by  seven  years.  But  the  book  was  treated  wfitii  oatKeflopI 
by  a  minister  of  state^  to  whom  Ohm  presented  a  csopy,  at  hk 
QDiversity  of  Cologne,  and  was  first  brought  to  the  notice  of 
English  readers  in  1841^  when  an  English  translation  of  It  wa« 
effected  through  the  agenc^^  of  the  British  Associationi  iiT¥i  the 
Copley  medal  was  presented  to  Ohm  by  the  Royal  Society  *4 
London.  As  late  as  I860,  when  the  same  work  was  rendered  Into 
French,  the  translator  admits  that  the  mathematical  theory  of  Olim 
on  the  galvanic  circuit,  the  elements  of  which  have  since  rapkllj 
circulated  in  popular  text-books,  was  almost  unknown  in  Francse, 
that  high  seat  of  science.  If  the  serene  but  steady  light  of  math* 
eraatics  bad  not  been  dimmed  by  the  blaze  of  expeHnientAl  iwy 
cesses,  and  the  teaohings  of  Ohm  bad  been  heeded  sooner,  tliA 
science  of  electricity  would  have  been  the  gainer,  and  iht  man 
of  science  would  have  been  saved  the  mortification  of  treatintr  the 
electromagnetic  telegraph  as  an  impracticability, 

>Vlien  Wheatstone  was  a  candidate  to  fill  a  vacancy  among  toe 
corresponding  members  of  the  French  Institute,  it  waft  objected 
that  he  had  only  made  a  brilliant  experiment,  but  hml  not  dl*cof» 
ered  a  new  principle.  Arago  came  to  his  rescue  and  asiK^rted  tbM 
be  had  introduced  a  powerful  and  fertile  method  of  experimcntatioii 
which  would  he  felt  in  other  sciences  besides  electricity.  Tk«  : 
Freneh  physicist  lost  no  time  in  devising  means  for  making  good 
these  claims.  If  it  could  be  proved  experimentally  that  ibe  ?#• 
locity  of  light  was  greater  in  air  than  in  water  a  capital  fact  la 
the  contending  theories  of  light  would  be  settled  forever,  Aimgo 
planned  the  experiment  and  pressed  its  feasihility  u]>oii  tbo  Acmi* 
emy  of  Sciences  with  all  the  power  and  eloquence  of  bis  tuUnre. 
At  last  he  roused  two  3'ounger  physicists  to  undertake  what  lik 
growing  infirmities  prevented  him  IVom  doing  with  his  own  b&fldf. 
The  result  declared  in  favor  of  undulationa*  and  a  fatal  Wow  ww 
dealt  to  the  corpuscular  theory  of  light  which  had  vexed  •cieoc* 
since  the  days  of  Newton.     If  Fizeau  and  Foneault  drow  tlicir  ts- 
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spirfition  fVom  Arngo,  they  owed  their  success  to  nothing  except 
their  o\rn  skill  in  devising  and  executing.  Having  tried  the  tem- 
per of  their  steel  on  this  easier  problem,  they  wej-e  ready  for  the 

ind  attack,  whicli  was  to  measure  the  absolute  velocity  of  light. 

The  instrumental  arrangements  of  these  two  experimentalists 
agreed  only  in  the  part  which  each  borrowetl  from  PoggendorflT: 
the  details  differed  so  widely  as  to  give  to  whatever  agreement 
might  appear  in  their  results  the  force  of  an  irresistible  argument 
for  their  accuracy.  The  velocity  of  light,  as  found  by  Fizeau  in 
1849  by  the  artificial  eclipses  which  the  teeth  of  his  revolving 
wheel  produced,  exceeds  by  about  six  per  cent,  the  velocity  which 
Foucault  obtained,  in  1862,  with  the  moving  mirror.  The  arith- 
metical mean  of  the  two  values  comes  very  close  to  the  astrono* 
mer*s  estimate  of  the  velocity  of  light*  But  this  simple  average 
la  precluded  unless  it  can  be  proved  that  the  two  experiments  are 
entitled  to  equal  weight.  The  internal  evidence,  expressed  by 
what  mathemuticians  call  the  probable  error,  manifested  a  decisive 
preference  for  Foucault*8  result,  and  it  ha«  met  with  general  accep- 
tance. The  soundness  of  the  scientific  judgment  in  this  case  has 
been  placed  beyond  ail  cavil  by  Comu,  who  has  recently  repeated 
Fizeau's  experiment,  with  additional  precautions,  and  resolved  the 
discord  into  a  marvellous  accord.  Fizeau's  experiment,  in  spite 
of  the  numerical  defect,  was  hailed  as  one  of  the  grandest  triumphs 
of  experimental  skill.  In  1856,  he  received  the  prize  of  30^000 
francs  which  the  Emperor  of  the  French  had  founded,  to  be  given 
for  the  work  or  the  discovery,  which,  in  the  opinion  of  the  five 
academies  of  the  Institute,  had  conferred  tlie  greatest  honor  and 
dervice  upon  the  nation.  Hitherto,  it  had  been  supposed  that 
nothing  short  of  an  interstellar  or  an  interplanetary  space  was  a 
match  for  the  enormous  velocity  of  light.  And  yet  one  physicist, 
by  using  a  distance  of  less  than  six  miles,  and  another,  without 
going  outside  of  his  laboratorj%  have  discovered  what  astronomers 
had  searched  heaven  and  earth  to  find  out. 

By  these  capital  experiments  the  science  of  optics  has  achieved 
its  own  independence.  Let  us  see  what  they  have  done,  at  the 
same  time,  for  astronomy.  The  sequences  in  the  eclipses  of  Jupi- 
ter's raoons  are  modified  hy  the  velocit}'  of  light.  The  aberration 
of  starlight  is  a  measure  of  the  ratio  between  the  velocit^^of  light 
and  the  velocity  of  the  earth.  For  nearly'  two  centuries  our 
knowledge  of  the  velocity  of  light  leaned  upon  one  or  the  other 
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of  these  relations.  If  the  velocity  of  light  can  be  knowii  (ton 
experiment,  the  problem  may  be  reversed  and  ibo  dUtaoee  of  tfao 
win  given  to  the  astronomer.  As  soon  at  It  appeared  tbat  Foo- 
cault's  estimate  of  the  velocity  of  light  fell  short  of  the  natroDoiiK 
ieal  valuation  by  about  three  per  oent^  it  w&»  certAiu  thai  elihnr 
the  experiment  was  in  error,  or  the  received  alwrratiofi  wmB  loo 
small,  or  the  reputed  distance  of  the  sun  was  too  targe.  An  «^rfof 
of  three  per  cent,  in  the  experiment  or  in  the  aberration  wa*  Inad- 
missible. But  it  was  conceivable  that  the  distAnee  of  Uw  mu 
should  be  at  fault,  even  to  this  extent.  The  popular  amioitoc^- 
ment  that  Foucault  bad  picked  a  flaw  in  the  aatronomer's  work 
was  not  correct.  Astronomers  had  always  knon  what  those  who 
pinned  their  scientific  faith  on  text-books  did  not  ev;  '\a% 

the  problem  of  finding   the   sun's   distance  waa   an  ^  ^\y 

delicate  ca^e,  and  tbat  an  ominous  cloud  of  nncertninty  Imitg  oT«r  { 
their  wisest  conclusions.  Whenever  it  is  posdble  to  Internigalt 
nature  in  more  ways  than  one,  science  is  not  satisfied  wiiU  a  aljiglt 
answer,  nor  with  all  the  answers  unless  they  agree.  The  trmnAJt 
of  Venus,  the  parallax  of  Mars,  and  the  1abk*8  of  the  ^*r  •  ndi 
can  tell  the  8un*s  distance.    But  their  testimony  was  cci  ly, 

and  neither  one  at  all  times  repeated  the  same  story.  The  qoe©- 
tion  was,  which  to  believe.  Since  18:24,  when  Encke  pubiiabed 
his  exhaustive  eomputationa  on  the  last  transits  of  Venua,  Ibt 
distance  which  they  assigned  to  the  stin  has  been  acqniescril  in  at 
the  most  probable.  But  the  moon,  ils  has  been  said,  hoK  alwsjR 
been  a  thorn  in  the  sides  of  uiathematictana.  While  practicA]  and 
theoretical  astronomers  have  been  reducing  its  motions  to  stricter 
discipline,  the  suspicion  has  been  steadily  gaining  strength  in  their 
minds  tbat  the  distance  adopted  Twm  the  trauslta  wan  too  largiu  \ 
The  effect  of  Foucault*8  experiment  was  to  inten-  do>obt. 

The  case  of  the  twin  transits  of  the  last  century,  i        _,      10  bATe 
been  closed  forever  by  Encke,  has  recently  been  opened  agaio  by  j 
the  astronomer  Stone.     When  Venus  has  nearly  er         '     i*oq  Uw 
sun,  the  moment  of  interior  contact  Is  preluded  h\  1  toalkMl 

of  a  slender  ligature  (called  the  black  drop)  betwiMsn  thii  nesrvil  < 
parts  of  the  two  discs ;  caused,  perhaps,  by  irrft^liation.     Om!  ob- 
server has  recorded  the  time  when  this  ligature  began,  anntbcr 
the  time  when  it  was  broken.    In  working  up  the  observatJotja  off 
the  last  transits,  both  classes  were  not  combined  !ndii*cr''    -    *  fy^ 
Mr.  Stone  baa  reexamined  the  documents,  classified  dii  hm 
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materials^  and  extracted  from  them   two  new  and  independent 

I  values  for  the  sun's  parallax.  The  reconcilhitiou  which  he  has 
suddenly  brought  about  between  the  experiments  of  Cornu  aud 
Foucault,  the  motions  of  the  moon,  and  the  transits  of  Venus, 
is  as  perfect  as  it  is  surprising.  Nevertheless,  the  approaching 
transits  of  Venus,  the  earliest  of  which  is  close  upon  U8»  will  be 
welcomed,  if  not  as  the  only  possible  way  of  solving  a  hard 
problem,  at  least  for  the  confirmation  which  is  demanded  by  a 
solution  already  i-eached :  for  able  astronomers  have  dissented 
flrom  the  interpretation  put  upon  the  records  by  Stone,  The  minds 
of  observers  have  been  prepared  for  what  their  eyes  are  to  see,  in 
December,  1874,  by  the  experimental  rehearsal  of  the  black  drop, 
and  the  photographer's  box  will  arrest  the  planet  in  the  very  act. 

The  consequences  of  Foucault's  experiment,  substantiated  as  it 
may  bo  by  the  best  astronomical  evidence,  are  as  far  reaching  as 
the  remotest  stars  and  nebulae.    The  sun's  distance  is  the  astron- 
omer's metre,  through  which  masses,  diameters,  and  distances  are 
H  proportioned  out  to  planets,  comets,  and  stars.    If  the  sun's  dis* 
^m  tance  is  cut  down  by  three  per  cent.,  there  must  be  a  general  con- 
B   traction  iu  all  the  pliysical  constants  of  the  universe.    The  earth 
only  is  immediately  exempt  from  this  Habifity.    But  If,  as  modern 

I  science  teaches,  the  earth  lives  only  by  tlie  triple  radiation  from 
the  sun,  then  an  earlier  doom  has  been  written  for  the  earth  also. 
Geology  is  no  longer  allowed  to  cut  its  garment  from  a  past  dura- 
tion of  unlimited  extent.  The  numerical  estimates  of  physical 
science,  with  a  Urge  margin  of  uncertainty,  assign  limits  between 
'        which  alone  geology  has  free  play.     Whatever  tenrls  to  reduce  or 

I  en  large  those  limits  must  be  of  interest  to  the  geologist  as  well  as 
to  the  astronomer. 
This  is  the  brilliant  career,  in  electricity,  optics,  astronomy,  and 
geology,  of  the  little  mirror,  cratUcd  in  the  laboratory  of  Poggen* 
dorff,  and  which  has  not  yet  seen  its  fiftieth  birthday. 
In  making  this  exhibit  of  the  instrumental  appliances  of  modern 

■  physics,  I  will  simply  name  the  polariscope,  the  stereoscope,  and 
the  instruments  in  photography,  and  hurry  on  to  the  spectroscope. 
«  The  steps  by  which  the  spectroscope  has  attained  its  preeminent 

rank  among  the  instruments  of  the  physicist  and  the  astronomer 
were  taken  at  long  intervals,  A  whole  centur}'  intervened  between 
Newton's  experiments  with  the  prism  and  Wollaston's  improve- 
ment.    The  substitution  of  a  long  and  narrow  slit  for  the  round 
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hole  in  the  wimlow  sbulter  was  enough  to  reveal  the  pre»eiii »:  m 
the  two  boldest  dark  lines  in  the  solar  spectrum.  WaUaitaii 
stood  on  the  threshold  of  a  rich  development  in  crliuice,  lm% 
neither  he  nor  his  corapocrs  were  ready  for  it*  and  what  be  fsw, 
novel  as  it  was,  atti-acted  little  attention.  Spectrum  ana1jii»,  ta 
relation  to  light  itself,  began  when  Frauenhofcr  pohlialiedt  Ett 
1817,  in  the  memoirs  of  the  Bavarian  Academy,  an  aeeounl  of  hb 
experiments  on  the  direct  and  reflected  rays  of  the  sun.  on  Mtar* 
light,  and  various  artificial  sources  of  light:  dispcrgir  :ij» 

by  prisms  of  fine  Manicb  glass  and  then  receiving  ti.    .i  a 

theodolite.  Frauenhofer  repeated  some  of  his  expenmentu  in  tlie 
presence  of  the  younger  llerschel,  bat  for  many  years  hi*  bad  tlie 
field  wholly  to  lumaelf.  A  paper  by  Herscbel  on  the  colors  of 
artificial  flames  acquires  a  new  interest  from  what  baa  beiso  doot 
more  recently.  Between  1B30  and  I860,  numerous  plr. 
among  whom  are  the  well  known  names  of  Brewster, 
Wheatstone,  Powell,  Stokes,  Gladstone,  Becquerel,  Maasoiu 
Van  der  Willigen,  Pliicker,  and  Angstrom,  were  at  work  upon  tint 
facts  connected  with  the  emission  of  light  by  incandescent  tiodioi 
and  its  absorption  by  gases  and  vapors.  As  early  as  IS^O^  Siiitiot 
had  placed  a  lens  in  A'ont  of  the  prism,  with  the  slit  in  ttic  fociu, 
and  another  lens  behind  the  prism  to  form  an  image  of  tiie  alii. 
The  ftrst  hint  of  that  pregnant  fact,  the  reversal  of  the  bright 
spectrum  bands  of  flames,  came  from  Foucault  in  1 840*  Hb  ex* 
perimcut  was  repeated  at  Paris,  in  1850,  in  the  presimri*  of  Sir 
William  Thomson,     It  was   reserved   for  a  young   j  of 

Heidelberg,  who  was  not  bom  until  seven  years  after  i  .-..<.. ,nof«' 
laid  the  foundations,  to  place  the  keystone  upon  the  structure  oo 
which  many  hands  had  labored  :  by  demonstrating,  tu  18G0,  the 
law  which  is  the  theoretical  basis  of  the  chemistry  of  the  beavt*iL9« 
KirchholT,  with  admirable  frankness,  is  careful  to  say  that  thU  biv 
had  been  anticipated  by  others,  especially  by  Angstrom  aod 
Balfour  Stewart,  although  it  had  not  been  sharply  stated  or 
eeverely  proved.  It  is  a  singular  fact  that  the  mecliaolesl  eat- 
planation  of  the   law,  as   it  has   been  expuumh' '  ^^^iffp , 

Angstrom,  and  Stokes,  was  partially  enuncialeil  on»  ar 

ago  by  tho  mathematician,  Euler,  when  ho  said  that  every  n 
stance  absorbs  light  of  the  special  w*ave-length  wl'  ' 
to  the  vibration  of  iU  smallest  particles.     The  lit, 
will  be  ever  memorable  in  the  history  of  ecienci!  as  lieiog  Um  ilaj 
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on  which  Magnus  rea<1,  before  the  Berlin  Academy,  KirchhofTs 
mernotr  on  the  chemical  constitution  of  the  stin'e  atmosphere^  and 
the  existence  in  it  of  familiar  substances  found  upon  the  earth. 
Speedily,  gpcctroscopes  were  multiplied,  modified,  and  improved, 
and  became  indispensable  auxiliaries  in  the  workshop,  the  laliora- 
tory,  and  the  obser\^atory.  It  is  not  necessary  to  enlarge  upon 
what  this  instniment  has  done  for  common  chemistry,  in  hunting 
out  the  minutest  traces  of  common  substances  and  detecting  new 
ones.  The  physicran,  the  physiologist,  the  zi>dlogist,  the  botanist, 
and  the  technologist  have  shared  with  the  chemist  and  the  physi- 
cist the  services  of  this  powerful  analyst.  But  it  is  the  highest 
prerogative  of  the  spectroscope  to  be  able  to  make  a  chemical 
ivnalysis  of  celestial  bodies,  upon  the  single  condition  that  they 
give  to  it  their  light.  Polarization  can  only  say  whether  any 
portion  of  this  light  is  reflected*  The  motions  which  the  telescope 
uncovers  may  decide  in  favor  of  a  central  attraction,  but  it  is 
Bileni  &8  to  the  intensity  of  this  attraction  unless  the  moving 
body  belongs  to  the  solar  system.  The  universality  of  a  gravi- 
tation may  be  proved,  but  not  the  universality  of  the  very 
gravitation  which  pervades  our  own  system ;  except  by  an  argu- 
ment from  analogy*  We  see  that  one  star  differs  ^om  another 
star  in  glory.  But  what  the  other  differences  or  resemblances 
are  we  know  not,  without  the  spectroscopo.  Henceforth  astron- 
omy possesses  a  new  instrument  of  discovery,  and  also  a  new 
tribunal  to  which  all  speculations  about  the  sun  and  the  stars,  the 
aurora  and  the  zo<Uacal  light,  the  meteors  and  the  comets,  must 
be  brought  and  by  which  they  must  be  judged, 

I  leave  it  to  the  naturalists  to  assign  a  value  to  the  alleged 
anticipations  of  Darwin  by  the  geometer  Maupertuis,  who  was 
said  to  have  died  just  before  he  was  going  to  make  monkeys  talk. 
The  whims  and  conceit  of  Lord  Monboddo  are  not  wortfiy  of 
notice*  Lamarck  began  life  as  a  soldier :  was  a  meteorologist  aa 
far  and  as  long  as  Napoleon  would  allow  him  to  be ;  perhaps  he 
was  a  botanist  from  choice,  but  he  was  ma^le  a  zoologist,  in  spite 
of  himself,  by  the  revolutionary  Convention.  He  was  as  brave  In 
science  as  in  war ;  but  ho  expected  to  create  it,  by  a  simple  effort 
of  thought.  Having  demolished  tlie  modern  chemistry,  he  turned 
his  iconoclastic  zeal  into  natural  history.  His  philosophy  of 
zoology  was  published  a  few  years  after  the  cosmogony  of 
Laplace;  in  which  the  mathematician  broaches  the  theory  of  evo- 
A&CKR.  katuraust.  vol.  Yin*  40 
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hitton  as  a  mecbanical  doctrine,  capable  of  exptaiuing  OCfUm 
characteristics  of  the  ftolar  system,  about  whicli  the  law  of  gnii- 
tation  is  silent.  WLoever  remU  the  stately  chaptera  of  Laplioii 
on  the  stability  of  the  planets  and  the  eaffgu  ^  ^  (ba  oooietlt 
will  easily  recognize  expressions  which  are  tli<  uiemi  ir^aiv* 

alents  of  the  principles  of  natural  selection  and  the  survival  of 
the  fittest.  The  elder  Herschel  liazanled  the  speculation,  tliai  Un 
clusters  of  stars  and  the  nebnlie  which  his  devouring  leleioope 
bad  picked  up,  by  hundreds,  on  the  verge  of  the  visible  heftveoi, 
were  genuine  suns  assembled  under  the  organising  pow^  of 
gravitation  ;  and  that  the  varieties  in  slzCf  &hape«  and  tctxton^ 
were  produced  by  diflferences  of  age  and  distanoe.  The  ioiagi* 
nation  of  Herschel  and  other  astronomers  has  taken  a  lofUer 
flight.  To  them  many  of  the  nebulie  are  not  clusters  ot  Htam.  Imt 
unborn  solar  systems,  waiting  for  that  consolidation  by  whicli 
planets  are  evolved  and  a  central  sun  is  formed,  and  destiaei]  Uitts 
to  repeat  the  cosmogony  of  the  home  system.  Comte  cl&lns  llul 
he  has  raised  the  nebular  hypothesis  to  the  rank  of  {)ositiTe  tel^ 
ence.  lie  supposes  the  stupendous  enginery  of  evulutton  to  ba 
reversed.  He  follows,  with  his  mathematics,  the  expamliag  sttv 
backwards  into  chaos,  until  it  has  absorbed  into  its  boiOBi 
the  0rst  born  among  the  planets,  and  finda^i  at  ever}^  stage, 
ioal  oonfirmatton  of  what  Laplace  threw  out  as  a  plausibto  co»* 
jecture.     As  Mr,  Mill  and  other  writers  of  note  hav  'mI  thli 

authority,  it  should  he  understood  that  Comte  has  m  >     'dliliecl 

the  data  or  the  process  of  bU  computations.  liy  whatever  oli>er 
Inspiration  he  arrived  at  his  conclusion,  he  waa  not  brought  to  it 
by  his  mathematics.  He  has  said  all  that  is  neceaaary  to  ahow 
that  he  ignored  alt  the  difficulties  of  the  problem,  and  dodged  thu 
only  solution  that  could  give  satisfaction.  The  co^oiogony  of 
Laplace,  with  all  its  fascination,  must  be  excluded  from  exaci 
mechanics  and  remanded  back  to  its  original  place  in  natiinii 
history,  by  the  side  of  the  more  general  nebular  hypotheaia  of 
Herschel.  All  other  cosmogonies  which  poetry  or  science  hare 
invented  are  childish  in  comparison  with  this  t  and  no  one  would 
desire  to  banish  it  from  science  altogether,  until  it  is  dlspro%*^l  or 
displaced  by  something  better.  Instead  of  decidtuQ^  it  inuvt  iiA<t/>» 
the  fate  of  the  all-embracing  cosmical  speculation  of  Halley. 
How  uncertain  that  fate  is  we  may  bo  taught  by  tlie  frequency 
with  which  the  prepondejance  of  evidence  baa  ahifled  from  one 
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Bide  to  the  other,  during  the  last  fifty  years.  The  irresolvability 
of  many  of  the  nebulae*  by  powerfhl  telescopes,  led  Hersebel  to 
espouse  the  cause  of  a  diflbse  primeval  ujatter,  out  of  which 
worlds  were  fashioned*  No  wonder  that,  in  particular  caaea,  the 
negatii^e  eridence  was  sometimes  turned  into  positive  evidence  on 
the  other  side,  by  improvements  in  tt^lescopes.  Although  every 
nebula  which  deserted  from  the  nebular  hypothesis  strengthened 
the  suspicion  that  the  remaining  irresolvability  was  purely  optical, 
a  sufficient  amount  of  negative  evidence  would  probably  have 
always  existed  to  create  more  than  a  doubt  in  the  minds  of  many 
astronomers.  On  the  discovery  of  spectrum  analysis,  observers 
rallied  around  it,  in  the  hope  of  finding  an  escape  from  the 
dilemma:  and  this  new  hope  has  not  been  disappointed.  The 
continuous  spectra  of  some  nebulas  prove  them  to  be  suns,  envel- 
oped in  more  or  less  of  atmosphere.  The  broken  spectra  of  other 
nebulie  show  that  they  are  in  the  condition  of  an  incandescent 
gas*  The  classification  which  the  spectroscope  makes  of  the  neb- 
nlaa  corresponds  so  well  with  their  telescopic  appearance  aa  to 
justify  the  confidence  which  one  class  of  astronomers  had  in  their 
way  of  deciding  on  the  truth  of  the  nebular  hypothesis.  While 
the  spectroscope  has  manifested  varieties  of  material,  color,  tem- 
perature, and  consolidation  in  nebulae  and  stars,  both  single  and 
composite,  beyond  anything  which  the  perfected  telescope  could 
ever  have  revealed,  it  has  at  the  same  time  found  enough  of  earth 
in  all  of  them  to  make  man  feel  at  home  any  where  in  the  visible 
universe.  The  fact  that  certain  well-known  substances  on  this 
planet  pass  current  everywhere  in  nature  leads  irresistibly  to  the 
inclusion  that  all  the  specimens  came  originally  from  the  same 
Bint.  It  is  the  legitimate  office  of  science  to  reduce  the  more 
complex  to  the  simple ;  to  explain^  if  possible,  the  existing  stiite 
of  matter  by  an  anterior  state.  The  nebular  h^^^othesis,  which 
attempts  to  do  tbis*  no  longer  starts  from  a  conjecture  but  a 
reality :  viz.,  the  existence  of  diffused  incandescent  vapor ;  and 
^science  will  hold  on  to  it,  until  a  better  theory  of  mechanical 
5velopment  is  found*  —  Conchided  in  next  number. 
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The  Prikciples  of  ScrEwcE.* — Tliougli  hrUi^ 

conaciouBly  or  not,  does  his  work  on  pn     ^  ;  mg  M 

useful  and  datable  efforts,  yet  the  mi^thoda  have  been  gtmAwMf 
developed,  and  the  laborer  in  one  department  may  be  l^nonmt 
of  the  mode  of  procedure  in  othei'a  quite  remote  firom  liU  Utkt  ot 
study.  Tlie  author  didcusees  the  metho^ia  comimm  to  all  U>e  ad- 
eneeSf  though  with  a  biaa  towards  physical  icicncMi,  particiilarlf 
phyaicsv  chemistry  and  astronomy.  As  a  result  wc  Imre  a  book 
which  we  are  sure  will  win  the  sympathy  of  the  reader,  fta  it  b  aa 
earnest  and  sensible  treatise.  Wherever  we  have  opened  the  vol* 
ume  we  have  been  attracted  by  the  interest  and  clearnesn  of  Lbi 
style,  and  the  general  tone  of  the  diseusaion  which,  though  on  liii 
whole  conservative,  is  in  full  accordance  with  the  spirit  of  modofa 
science. 

The  chapters  on  the  use  of  hypothesis^  and  the  character  of  tlie 
experimentalist  are  capital,  l^rofeseor  Jevons  boldly  saya  **it  la 
wholly  a  mistake  to  Bay  that  modern  science  is  the  restilt  of  tiM 
Baconian  philosophy  ;  it  is  the  Newtonian  philosoptiy  &nd  tho  Ntw* 
toniun  method  which  have  led  to  all  the  great  triumphs  of  physical 
science,  and  I  repeat  that  the  'Frincipia'  forms  the  true  ^Novuco 
Organum.'"  If  we  mistake  not,  the  theory  of  evotutioiit  mm  img* 
gested  by  Lamarck,  Spencer,  Darwin  and  others  is  a  result  of  tlit 
Newtonian  rather  than  the  Baconian  method  ;  certainly  it  may  b« 
said  in  its  present  stage  to  be  a  ^'hypothetical  anticipatioa  of 
nature,*'  valuable  as  it  is  as  a  means  of  research* 

In  the  chapter  on  Classification  the  author  states  bis  belief  thai 
a  natural  classification  is  an  "arrangement  which  won'  '  '  'ny 
the  genealogical  descent  of  every  form  from  the  original  ^     n. 

Those  morphological  resemblances  upon  which  the  clasnillcatioQ 
of  living  beings  is  almost  always  based  are  inherftcfi  reseio- 
blanccH,  and  it  is  evident  that  descendants  will  usually  resi!i&bl« 
their  parents  and  each  other  in  a  great  many  points/'  Moch  Im* 
portance  is  given  to  thg  bifdrcate  or  dichotomic  arraugemeni  so 
universally  used  in  descriptive  biology. 

*  Tbe  Priodttlea  of  $clen<*.c;  a  trvatiBe  on  L«i^le  nnil  Selenttllf)  ir«<lktitt,    87  W. 
St&ulex  Je? 009.     9(>oclal  Am«rlCAD  EdlUoD,  bontiil  In  on«  ?olaai<*,    ^    "  ^  -t^    U^^ 
Milliin  &  Co.,  11374.    8?o.  pp-  400- 
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How  a  mind  trnined  in  logic  and  the  methods  of  exact  science 
looks  upon  the  theorj-  of  evolution,  may  be  seen  from  the  following 
extract  : — 

"The  genealogical  view  of  the  motnal  relations  of  animals  and 
plants  leads  us  to  discard  all  notions  of  any  regular  progression 
of  living  forms,  or  any  theory  as  to  their  symraetncal  relations* 
It  was  at  one  time  a  great  question  whether  the  ultimate  scheme 
of  natural  classification  would  prove  to  be  in  a  simple  line,  or  a 
[?le,  or  a  combination  of  circles,  Macleay's  once  celebrated 
^stem  was  a  circular  one,  and  each  class-circle  was  composed  of 
five  order-circles,  each  of  which  was  composed  again  of  five  tribe- 
circles,  and  so  on » the  subdivision  being  at  each  step  into  five  minor 
circles.  Thus  he  held  that  in  the  auimat  kingdom  there  were  five 
guV)-kingdom8^ — the  Vertebrata,  Annulosa,  Radiata,  Acrit4i,  and 
MoUusca.  Each  of  these  was  again  divided  into  five — the  Verte- 
brata  consisting  of  Mammalia,  Beptilia,  Pisces,  Amphibia,  and 
Aves.*     It  is  quite  evident  that  in  any  such  symmetrical  system 

t  the  animals  were  made  to  suit  themselves  to  the  classes  instead  of 
be  classes  being  suited  to  the  animals. 
We  now  perceive  that  the  ultimate  system  will  be  an  almost 
infinitely  extended  genealogical  tree,  which  will  be  capable  of 
representation  by  lines  on  a  plane  surface  of  8iifl3cient  extent* 
But  thei-e  is  not  the  least  reason  to  suppose  that  this  tree  will  have 
a  symmetrical  form.  Some  branches  of  it  would  be  immensely 
developed  compared  with  others.  In  some  cases  a  form  may  have 
propagated  itself  almost  from  primeval  times  with  little  variation. 
In  other  ca^es  frequent  ditTorentiations  will  have  occurred. 
Strictly  speaking,  this  genealogical  tree  ought  to  represent  the 
deseeut  of  each  individual  living  form  now  existing  or  which  has 
existed.     It  should  be  Jis  personal  and  minute  in  its  detail  of  relflp 

Ltions,  as  the  stemraa  of  the   kings  of  England,     We  must  not 
ssume  that  any  two  forms  are  absolutel}"  and  exactly  alike,  and 

'in  any  case  they  are  numerically  distinct.  Every  parent  then 
ran  St  be  represented  at  the  apex  of  a  series  of  divergent  lines, 
representing  the  generation  of  so  many  children.  Any  complete 
and  perfect  system  of  classification  must  regard  individuals  as  the 
iufiina?  species.  But  as  in  the  lower  races  of  animals  and  plants 
the  ditFcrences  between  individuals  are  usually  very  slight,  and 

"  ipparently  unimjxjrtant,  while  the  numbers  of  such  individuals  are 
immensely  great,  beyond  all  possibility  of  separate  treatment, 
scientific  men  have  always  stopped  at  some  convenient  but  arbi- 
trary point,  and  have  assumed  that  forms  so  closely  resembling 
each  other  as  to  present  no  constant  difi'erence  were  all  of  one 

i^ud*    They  have,  in  short,  fixed  their  attention  entirely  upon  the 
tiain  features  of  family  difi^erence.     In  tlie  genealogical  tree  which 

•SwftlDson,  *TrenUfteou  tbeGeogrupby  snd  ClM«ia«tttlao  of  AnlmAU,*  ^Cibliiet 
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they  hare  been  tinconscionaly  amiing  to  cooatnict,  rlivcrging  Ui 
meant  races  divergiDg  in  character,  and  the  purpo&e  of  all  irlfocii 
at  so-called  natural  ctassitication  wa»  to  trace  out  tl^'  '  Mialii|Ni 
between  existing  plants  or  atiitnak.     Now  it  U  t*  at  bi^ 

reditary  descent  may  have  in  diirerent  casc>e«  [jriMlnccd  vui*^^  dilfer* 
eut  results  as  regards  tbe  problem  of  class iHcat ion.  In  aonte  cawsK 
the  differentiation  of  characters  may  have  bei^n  vt»r  it,  and 

specimens  of  all  tlie  characters  produced  may  have  irtMnil^ 

ted  to  tbe  present  time*  A  living  form  will  then  have,  a.H  li  w«cre, 
an  almost  infinite  number  of  cousins  of  various  degrees,  aiid  Ihero 
will  be  an  immense  number  of  forms  finely  grfuinAt4**l  in  iheif 
resemblances.  Eicact  and  distinct  clasaification  will  tbcit  te 
almost  imijossible,  and  tbe  wisest  course  will  be  not  to  aiiiiiBpi 
arbitrarily  to  distinguish  fbrms  closely  related  in  ""* —  bol  to 
allow  that  there  exists  transitional  forms  of  every  *'*•  '  mark 

out  if  possible  the  extreme  limits  of  the  family  reinuou^iup,  and 
perhaps  to  select  tbe  most  generalized  form,  or  that  which  pre- 
sents the  greatest  number  uf  close  resemblances  to  othera  of  the 
family,  as  the  type  of  tbe  whole. 

Mr.  Darwin,  in  his  most  interesting  work  upon  Orchids,  |iobiU 
out  that  ibe  tribe  of  Malaxeae  are  distinguisbeJ  from  Epidex»dft« 
by  the  absence  of  a  caudicle  to  tbe  pullinia,  but  as  some  of  ibt 
Malasceie  have  a  minute  caudicle  the  division  really  breaka  liomi 
in  ihe  most  essential  point. 

^This  is  a  misfortune,'  he  remarks,*  ^  which  every  natumttsi 
encounters  in  attempting  to  classify  a  largely  developed  or  mtt^ 
called  natural  group,  in  which,  relatively''  to  other  gruups,  Uiert 
baa  been  little  extinction.  In  order  that  the  naturalist  may  bo 
enabled  to  give  precise  and  clear  definitions  of  his  divisiona,  whole 
ranks  of  intermediate  or  gradational  forms  muwt  bave  been  utterly 
swept  away  :  if  bore  and  there  a  member  of  the  iutvnue^i  'ta 

bas  escaped  annihilation,  it  puts  an  elfectual  bar  to  any  .  ij 

distinct  defiuition/ 

In  other  cases  a  particular  plant  or  animal  may  perhaps  bave 
transmitted  its  form  from  generation  to  generation  almost  un- 
changed, or,  wbat  comes  to  tbe  same  result,  tbose  forma  wbieh 
diverged  in  cbaracter  from  the  parent  stock,  may  have  provod 
unsuitable  to  their  circumstances,  and  may  have  perished  sooner 
or  later.  We  shall  theu  find  a  particular  form  standing  anait  Ihini 
all  others,  and  marked  by  various  distinct  characters-  Oecasioo- 
ally  we  may  meet  with  specimens  of  a  race  which  was  fonmerljr 
far  more  common  but  is  now  undergoing  extinction  *  nearly 
the  last  of  its  kind.     Thus  wc  may  explain  tbe  oe^  tt  eji- 

ceptional  forms  such  as  are  found  in  the  Amphioxu^.  "'    \]* 

setaee^B  perplex  botanists  l»y  their  want  of  affinity  to  o:  m 

of  Acrogenous  plants.    This  doubtleaa  indicates  "that  tht^u  gi^in^^ 


^OatwIo,  *  raitlliiAtton  of  Orehldt.'  p.  IM. 
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lo^cal  connexion  with  other  plant?*  mitst  be  sought  for  In  tlie  most 

Ldistnnt  pust  agfes  of  geological  developtnent. 
Constancy  of  character*  as  Mr.  Darwin  has  said/  is  what  19 
chiefly  valued  and  sought  after  by  naturalists ;  that  is  to  say  uat- 
uralists  wish  to  find  some  distinct  family  mark,  or  i^oiip  of 
characters  by  which  the^^  may  clearly  recognize  the  relationship 
of  descent  between  a  large  group  of  living  firrms.  It  is  accord- 
ingly a  great  relief  to  the  mind  of  the  naturalist  when  he  comes 
upon  a  definitely  marked  group,  such  as  the  Diatomacere,  which 
are  clearly  separated  from  their  nearest  neighbours  the  Desmid- 
laceae  by  their  siliceous  framework  and  the  absence  of  chlorophyll* 
But  we  must  no  longer  think  that  because  we  fail  in  doteqiting 
constancy  of  character  the  fault  is  in  our  classificatory  sciences. 
Where  gradation  of  character  really  exists,  we  must  devote  our- 
selves to  defining  an<l  registering  the  degrees  and  limits  of  that 
:lation.  The  ultimate  natural  arrangement  will  often  be  devoid 
strong  lines  of  demarcation. 

Let  naturalists,  too,  form  their  systems  of  natural  classification 
with  all  the  care  they  can,  yet  it  will  certainly  happen  from  time 
to  time  that  new  and  exceptional  forms  of  animals  or  vegetables 
will  be  discovered,  and  will  require  the  modification  of  the  system* 
A  natural  system  is  directed^  as  wo  have  seeut  to  the  discovery  of 
empirical  laws  of  correlation,  hut  these  laws  being  purely  empiri- 
cal will  frequently  be  falsified  by  more  extensive  ini^estigation. 
From  time  to  time  the  notions  of  naturalists  have  been  greatly 
widened,  especially  in  the  case  of  Australian  animals  and  plants, 
by  the  discovery  of  unexpected  co?nbiuations  of  organs,  and  such 
events  must  often  happen  in  the  future.  If  indeed  the  time  shall 
come  when  all  the  forms  of  [jlants  are  discovered  and  accurately 
described,  the  science  of  Systematic  Botany  will  then  be  placed  in 
a  new  and  more  favourable  position,  as  remarked  by  Alphonse 
Decandolle-t" 

Prom  paying  too  much  attention  to  a  classification  by  types,  i.e., 
by  selecting  one  typical  form  and  grouping  around  it  allied  forms, 
Professor  Jevons  believes  that  "a  certain  laxity  of  logical  method 
ffi  thus  apt  to  creep  in,  the  only  remedy  for  which  will  be  the 
frank  recognition  of  the  fact  that  according  to  the  theory  of  heredi- 
tary descent,  the  gradation  of  characters  is  probably  the  rule,  and 
the  precise  demarcation  between  groups  the  exception.** 

The  author  agrees  with  those  naturalists  who  regard  the  exist- 
ence of  any  such  groups  as  genera  and  species  as  '*  nn  arbitrary 
creation  of  the  naturalist's  mind  ;"  an  Important  result  of  the  estab- 
lishment of  the  theory  of  evolution  being  *^to  exploile  all  notions 


•  *  DeAccnt  of  Man,'  vol.  1,  p.  tli, 

t '  Laws  of  llola»lcaI  NocDeuKUlilFe,*  p.  18. 
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about  the  existence  of  natural  f^otips  conBtitutliij?  &epnratc  c 
tion§/'     The  whole  is  in  hb  opinion  a  question  of  degree. 

What  is  the  outcome  of  the  tendencEes  0f  modern  sci«^iitij!ic 
thought,  materialism  and  the  reign  of  physical  law?  Th**  io^* 
ical  and  courageous  pliiloBOpber  with  the  modesty  of  tnie  iicie«c« 
will  exchiiin  with  our  author^  after  a  survey  of  the  Httle  that  ii 
positively  known  of  the  laws  of  nature  that  **beforo  a  rigoroot 
logical  scrutiny  the  Reign  of  Law  will  prove  to  be  ad  oiiTeriiid 
hypothesis,  the  Uniformity  of  Nature  an  ambiguoas  eacpraation^ 
the^certainty  of  our  scientific  inferences  to  a  great  ext^^^  ♦»  *'"'"• 
sion/* 

The  closing  paragraphs  of  the  book  leave  an  excellent  iiupnij^ 
8ion«  and  its  whole  tendency  is  to  induce  that  attitude  of  the  mind 
which  charaeterizea  the  true  philosopher  who,  as  our  author  quoitt 
from  Fiu*aday,  '•^ should  be  a  man  willing  to  listen  to  ov«ry  •tig* 
gestion,  but  determined  to  judge  for  himself*  He  should  i>ol  b« 
biased  by  appearances ;  have  no  favourite  hypotheaia ;  be  of  no 
school :  and  in  doctrine  have  no  master.  He  should  not  be  a 
respecter  of  pei-sons,  but  of  things.  Truth  sthould  l>e  hia  prfmarjr 
object.  If  to  these  qualities  be  added  industry,  he  may  imleed 
hope  to  walk  within  the  veil  of  the  temple  of  nature/' 

ScAMMON's  Marine  Mammals  op  the  kobtitwesi]       ^      ^t  a 
Ahekioan  Whale-fishery.* — The  title  of  Capt.  s  u'*  tm* 

portant  work  indicates  suflieiently  its  object  and  scope.  Il 
divided  into  three  parts,  besides  containing  a  lengthy  appendrx. 
Parti  (comprising  112  pp.)  is  devoted  to  the  natural  history  ol 
the  Cetacea,  or  the  whales,  porpoises  and  dolphins.  Fart  II 
(69  pp.)  treats  in  a  similar  way  of  the  Plnnipedia,  or  the  aeal»^ 
while  Part  III  (87  pp.)  contains  a  concise  and  very  Sntarestiog 
history  of  the  American  Whale-fishery.  In  Part  I,  tlie  author 
has  before  him  an  almost  wholly  unworked  field,  and  one  In  wfaicb 
he  proves  himself  to  have  been  an  intelligent  and  faithful  tmborer. 
The  marine  mammals,  and  especially  the  Cctaeea,  fVom  the  nature 
of  the  element  in  which  they  live,  as  well  as  their  geoer&lfjr 
unwieldy  proportions  and  wary  dispositions,  are  among  the  moeit 
difficult  animals  to  study  that  the  naturuUst  enc2ountexii.    Only  ^ 

*  The  Mnrtrte  MAiuxnals  of  thn  NoKhMreMtvm  Cr»A«t  of  N^Tth  Ameileft,  4lt«fOi0  Md 
UiuetrnUirl :  togi^Uier  with  ad  account  of  the  Amcrlcim  WliAJe*A«tiery*  Bj  Pll^rtf  IL 
ScmnmoD.  Cnpl/iln  O.  S.  UcTeiiiits  Muritie.  San  fntiicieieo^  John  II.  Cmuuif  Jl  O^ 
1^4.    4tOf  819  pp.,  wiUi  37  llUioffrttphic  plAtea  nod  ntiio«ft>at  i 
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^  combines  with  his  scientific  knowle<lge  the  cxperi* 
I  rf*  ft  wllileman  could  even  hope  to  give  more  than  a  xery  in* 
adequate  account  of  the  habits  of  theae  '*  moDBters  of  the  deep/* 
The  immense  size  of  many  of  the  larger  Cetacea,  and  the  great 
infrequency  of  opportunities  of  observing  them  stranded,  or  wholly 
reiD0%'ed  from  the  water,  render  it  very  di^eult  to  get  either  ac- 
carate  figures  of  them  or  more  than  approximate  moasurcments. 
Ca[>t.  Scammon  seems  to  have  enjoyed  rare  opportunities  for  col- 
lecting material  for  his  book,  and  an  excellent  preparation  for  the 
task  he  haa  undertaken,  for,  besides  his  twenty  years  of  personal 
experience  and  observation^  ho  has  availed  himself  of  information 
acquired  by  other  intelligent  whalemen.  Hence  his  biographies, 
statistics  of  sizo^  and  his  figures  of  the  animals  are  far  more  satis- 
factory than  anything  that  has  previously  appeared  treating  of  the 
general  history  of  these  little  known  animals.  Fourteen  pages, 
for  instance,  are  devoted  to  the  California  gray  whale  (MftachU 
OMCieB  glauciis  Cope)  in  which  is  detailed  not  only  its  habits  and 
distrihutioui  but  the  methods  and  dangers  of  its  pursuit  and  cap* 
ture ;  the  article  being  also  illustrated  with  three  lithographic 
plates.  The  bowhead  or  great  polar  whale  (Balmna  myaticetm) 
receives  an  equally  extended  notice,  this  species  being  **by  far  the 
most  valuable  in  a  commercial  point  of  view  of  all  the  Bah^nidm 
and  is  the  chief  object  of  pursuit  by  the  whaleman  in  the  northern 
seas."  The  yield  of  oil,  in  large  individuals  of  this  species,  ia 
said  to  exceed  sometimes  two  hundred  and  seventy-five  barrels, 
while  the  product  of  baleen  ma}^  be  upwanis  of  three  thousand 
five  hundred  pounds.  The  whaling  grounds  are  described  at 
length,  as  ia  also  what  is  termed  "*  Bowhead  Whaling.''  Capt, 
Scammon  considers  it  as  conclusively  proved  that  this  species 
passes  from  the  Atlantic  to  the  Pacific,  *^or  rather,"  as  he  expresses 
it,  **from  the  Atlantic  Arctic  to  the  Pacific  Arctic  by  the  North,** 
and  believes  that  air-holes  always  exist  in  the  ice  which  covers  the 
arctic  waters,  even  in  the  coldest  latitudes.  About  a  dozen  pages 
are  devoted  to  the  sperm  whale  {Phjiseter  macroc^phalus)  ^  and 
about  hve  to  the  orca,  or  killer^  which  is^  of  all  the  Cetacea,  the 
most  rapacious  and  terrible  to  the  larger  denizens  of  the  sea. 

In  Part  II  the  ground  is  less  new,  but  here  ver^^  material  con* 
tributions  are  made  to  a  better  knowledge  of  several  species  of 
the  larger  Pinni[7eds,  especially  of  the  sea  elephants,  sea  lions, 
and  fur  seals  of  the  California  coast,  and  also  of  the  sea  otter 
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{Enhydra  marina),  wbich  is  singularly  mclinlcil  witl«  i- 

pediai     The  history  of  the  wholesale  dodtrnctiott  ortli-  4» 

for  coinmercial  purposes  possesses  a  peculiar  and  rath<?r  nitiaii* 
choly  interest.  Bosirles  Rdding  rnaeh  new  matter  t  *'  '^^  Story  o< 
the  fur  seal  as  observed  by   the  wntL»r  ou  the  (  ^  ooaal^ 

the  chapter  is  made  much  more  complete  by  the  qiiotution  of  the 
greater  part  of  Capt.  Bryant's  excellent  article  on  Ihe  fur  teaU 
of  Alaska,  published  a  few  years  since  in  the  Bulletin  of  itic  Mu- 
seum of  Comparative  Zoology*.* 

Part  III  ia  possibly  the  moat  interesting  portion  to  the  genmil 
reader,  giving  as  it  doea  not  only  a  succinct  chrcmolo^ical  and 
statistical  history  of  the  American  Whale-fishery,  but  !lj 

portraying  the  privations,  dangers,  and  excitements  att-  -^  .  „  ihb 
daring  pursuit,  as  well  as  the  special  training,  energy  aiul  aldU 
necessaiy  to  its  successful  prosecution.     New  En  '  ay  wtU 

be  proud  of  the  names  so  favorably  mentioned  as  i ;  lera  and 

leaders  in  this  great  enterprise,  whose  vessels  were  ofi«n  Umk  Irvt 
to  bear  our  national  emblem  to  remote  waters  and  distant  sdafiortft. 

In  the  appendix  is  given  a  systematic  *'  catak>gne  of  the  Cetacia 
of  the  North  Pacific  Ocean''  by  Mr.  W.  H.  Dall,  of  the  U.  S.  CoiMil 
Survey,  prepared  with  special  reference  to  Capt.  ScnmmoiiV  iSMia0* 
graph  tn  the  preceding  pages* of  the  general  work.  This  calmlogoie 
embraces  also  many  osteological  notes  and  deacriptiona  of  d«w 
forms.  The  list  comprises  about  forty-four  spocieii,  which  Mr, 
Dall  observes,  ^'appear  to  be  more  or  less  thoroughly  chiirAUirr* 
izeil,"  but  ten  are  of  unknown  habitat.  **  Leaving  these  opt,"  bi^ 
adds  (with  all  species  based  on  insufScient  material)  i  we  baTp  la 
the  approximate  distribution  of  the  known  Pacific  Cetacea :  Ja|Mii, 
five  species;  northern  seas,  six  species.  Including  two  or  three 
which  visit  California ;  warm  seas  and  South  Pacific,  (sU*ven  ipis 
cies;  coast  of  Western  North  America,  from  the  Alcatian  UUnd» 
to  Central  America,  eighteen  species,  including  several  ristuiri 
from  the  Arctic  Seas." 

The  volume  closes  with  a  ^^  glossary  of  words  and  plira4ea  uacA 
by  whaU'raen,"  and  a  list  of  the  ** stores  an<l  outfit«"  n«itiallj  taktfQ 
out  by  a  first-class  whale-ship  for  a  Capo  Horn  voyagt?. 

White  Capt.  Scammon*a  work  is  very  satisfactory  in  the  fbln«aa 
with  which  it  deals  with  external  characters  —  color*  m, 

proportions,  etc,^ — and  in  its  biographical  details,  th*  J- 
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(and  perhaps  w'melj)  frora  a  critical  discussion  of  points 
of  syDonymy  and  affinity ;  yet  it  \s  a  work  that  goes  far  towards 
filUug  a  wide  gap  in  marine  mammalogy,  to  which  subject  it  is  a 
most  welcome  and  important  contribution.  The  publishers  have 
spared  no  pains,  apparently,  to  make  the  work  attractive*  and  the 
illuBtrations  are  gpuerally  of  a  high  order  of  execution.  The 
work  is  very  appropriately  inscribed  by  the  autlior  to  the  memory 
of  Louis  Agasslz.  —  J*  A.  A. 

BOTANY. 

BoTANT  OF  Wilkes"  Souti!  Pacific  ExpLoniNG  Expedition. — 
Since  the  lamented  death  of  Dr.  Torrcy,  his  report  on  the  Botan- 
ical collections  made  by  the  naturalist  of  Wilkes*  expedition  on 
our  western  American  coast,  has  been  printed  under  the  care  of 
Prof*  Gray*  It  makes  the  larger  part  of  the  17th  volume  of  the 
results  of  that  eatpedition,  of  which,  like  the  rest,  only  100  copies 
are  printed  by  Congress.  A  small  number  of  extra  copies  have, 
however,  been  secured ,  at  private  expense  ;  these  are  bound  up  with 
the  preceding  part  of  the  volume,  devoted  to  the  Lower  Crypto- 
gamia  of  the  expedition  (Lichens,  Algro  and  Fungi)  and  the  large 
plates  being  folded  and  bound  in,  the  whole  makes  a  stout  royal 
quarto  volume,  with  29  plates.  The  Naturalists'  Agency  baa  this 
on  sale,  at  ten  dollars.  The  mosses  of  the  same  expedition  by 
Sallivant,  which  form  the  first  part  of  this  same  volume  in  the 

ivernraent  copies,  in  the  extra  edition  have  the  letter-press  made 
into  imperial  folio  pages,  in  double  columns,  to  match  the  26 
gi*eat  folio  plates.  A  very  few  copies  of  this  handsome  volume 
still  remain  in  the  hands  of  the  late  Mr.  SuUivant's  executors,  and 
can  be  had  for  ten  dollars  each. 


iMrLcmMCB  or  Forests  ok  the  Rainfall. — At  a  recent  meet- 
ing of  the  French  Academy  M.  M.  Fautra  and  Sarquiau  read  a 
note  relative  to  this  subject.  They  found  from  experiments  made 
in  a  forest  of  more  than  500  hectares,*  and  also  on  a  plain  free 
from  trees  situated  about  **iOO  yards  from  the  forest,  that  much 
more  rain  fell  in  th©  wooiled  part  than  on  the  plain. 


*  AbeeUrt!  U  ll,\m  Kugiinh  ^quaro  ynrda. 
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The  Skow  Goose.— On  the  6th  of  October,  1875, 1  fttot  at  Mt 
Carmel,  liHooiSt  a  fine  adult  male  Amttr  h}fptrhortu»^  wlildi  liid 
been  living  with  a  flock  of  tame  geese  for  nearly  a  year,  Tha 
bird  had  been  crippled  in  the  wing  the  preceding  fallj  bot  Una 
wounds  which  was  merely  in  the  muaclea,  aoon  healed,  ajnl  It 
escaped  by  flight.  It  flew  about  half  a  mile,  and,  obw^mng  a 
flock  of  tame  geese  upon  the  grassy  ** commons"  between  tlia 
town  and  the  river,  alighted  among  them*  It  contlnueil  to  ftay 
with  them,  going  home  with  the  flock  reguUrly  Q\^fy  eveniti|C,  to 
be  fed  and  enclosed  in  the  barn*yard. 

My  attention  was  attracted  to  this  bird  by  its  owner,  llf. 
Thomas  Hosklnson,  from  whom  I  got  the  above  facta ;  and  wbo 
kindly  told  me  that  if  I  would  shoot  the  bird  he  was  willing  to 
have  it  sacrificed  to  science.  Accordingly ,  I  repaired  to  the 
** commons'*  and  found  the  flock  at  a  locality  designated.  Alter 
some  little  search  the  "' white  brant'*  was  dlaooverod,  belng^  dia- 
tinguiahed  by  its  black  quill-feathers,  rather  smaller  size,  ahortrr 
neck,  black  instead  of  bluish  eyes,  and  the  black  space  along  tlie 
commissures  of  the  bilL  \^hen  unmolested  this  bird  w&a  aa  tin* 
mindful  of  a  person  as  the  tame  geese,  aud  it  requiretl  chaaa  to 
make  it  endeavor  to  escape,  which  it  always  did  by  rising  easily 
from  the  ground,  and  flying  to  the  river — ^  sometimes  half  amlla 
distant. 

The  specimen  was  in  fine  plumage  and  excellent  condilion,  and 
made  a  very  clean,  perfect  specimen  when  prepared.  It  meaiinred 
as  follows:  —  Length,  27  inches;  extent,  57;  wing,  17 j  onliBen^ 
2*25;  tarsus,  2;  middle  toe,  1*75.  Its  weight  was  5J  Iba.  Bill 
deep  flesh-color,  the  upper  mandible  with  a  salmon-^colored  tinge^ 
and  the  lower  with  a  rosy  pink  flush ;  the  terminal  ungot  nearly 
white ;  the  commissures  enclose  an  elongate  oval  space  of  detp 
black ;  iris  very  dark  brown ;  e}  elids  greenlsh'White  *,  laml  and 
toes  purple-lake,  the  soles  of  the  feet  dingy  Naples-yello^ 

A  remarkable  feature  of  this  specimen  is  thai  one  or  twt^  if  :Lr 

primaries  are  entirely  pure  white,  while  iDoet  of  the  renimntpg 

ones  hare  longitudinal  spaces,  of  greater  or  less  ext«nl,  oo  Iba 

inner  webs.    The  question  arises,  whether  this  is  merely  a  ease 
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or  partial  albinisiUt  or  a  change  produced  by  the  modified  condi- 

^tlon  of  its  food  and  mode  ot  life. — Robert  Ridgwat. 
b  GEOLOaY. 

Deep  sea  Temperature  in  the  Antarctic  Sea. — In  the  Re- 
port to  the  Admiralty  of  Capt.  G.  S.  Nares,  of  H.  M.  8.  Chal- 
lenger, dated  Melbourne,  March  25,  1874,  Capt.  Nares,  apeakiog 
of  the  temperature  of  the  ocean,  especially  near  the  pack  edge  of 
the  ice,  e&ya ;  —  **At  a  short  distance  from  the  pack,  the  surface 
wat€r  rose  to  32'',  but  at  a  depth  of  40  fathoms  we  always  found 

kthe  temperature  to  be  29" ;  this  continued  to  300  fathoms,  the 
depth  ill  which  most  of  the  icebergs  float,  after  which  there  is  a 
stratum  of  slightly  warmer  water  of  33°  or  84"*,  As  the  thermom- 
etere  had  to  pass  through  these  two  belts  of  water  befbre  reaching 
the  bottom,  the  indices  registered  those  temperatures,  and  it  was 
impossible  to  obtain  the  exact  temperature  of  the  bottom  whilst 
near  the  ice,  but  the  observations  ma<le  in  lower  latitudes  show 
that  it  is  about  31^.     More  exact  results  could  not  have  been  ob- 

Itained  even  had  Mr.  Siemens'  apparatus  been  on  board/' 
Orioik  of  the  Valley  of  the  Rhine. — ^Geologists  intending  to 
travel  up  the  Rhine  should  by  all  means  read  an  interesting  paper 
by  Prof*  A.  C.  Ramsay  on  the  origin  of  the  Valley  of  the  Rhine, 

■  contained  in  the  Quarterly  Journal  of  the  London  geological  So- 
ciety (May  1,  1874)*  lie  states  that  the  valley  during  portions  of 
the  miocene  tertiary  period  was  drained  by  a  river  flowing  from 
north  southwards,  and  alter  the  upheaval  of  the  Alps  the  present 
river  originated  and  flowed  through  an  elevated  plain  formed  of 
miocene  rocks,  leaving  the  existing  plain,  ^^  which  to  the  unin* 
structed  eye  presents  the  deceptive  appearance  of  once  having 
been  occupied  by  a  great  lake," 


A  If  T  H  B  O  P  O  I.  O  G  Y  . 

Sttent  of  toe  Akoibnt  Civilization  of  Peru, — Prof,  C,  F. 
Hart  writes  to  the  president  of  the  Anthropological  Society  of 
Berlin,  that  in  a  journey  to  the  river  Amazon  he  found  some  pieces 
of  pottery  of  which  some  recall  curious  forms  discovered  iu  Peru, 
and  which  prove  that  the  ancient  Peruvian  civilization  extended  to 
the  eastern  side  of  the  Andes. 


MIOKOSCOPy, 

SPHiERAPHtDEs  IN  Tea  Leates.  —  TUq  prescnt  intcral  fai  Um 
qa«diion  of  adulteration  of  tea  leaves  gives  special  $inporitiie«  to 
Mr.  George  GuUiver'a  discovery  that  the  pareucUvraa  of  Ihism 
leaves  is  tliickly  studded  with  spheeraphides,  appari^ntly  of  o^talate 
of  lime,  having  a  mean  diameter  of  about  jtf;^xf  >nch.  They  limve 
hitherto  escaped  notice,  being  not  easy  to  find  on  account  of  Uit 
opacity  and  density  of  the  parts.  Soaking,  or  boiling  the 
in  a  potash  solution,  separates  the  epidermis  (which  ia 
of  cells  with  ainuoua  margins,  and  smooth,  taper,  slightly  cttrred 
hairs,  with  the  addition  of  oval  stomata  on  the    i    '  ?e)  and 

exposesdistinctly  the  parenchyma,  nerves,  and  sp I  <*#.    He 

has  found  potash  equally  useful  in  exposing  the  crystala  in  other 
plants* 

New  MiCROsoopiCAL  Socirties. — A  new  HorHMv  nu.^  r»i*cii  iir- 
ganized  in  Australia,  known  as  the  **  Microscopical  Society  of 
Victoria/'     Mr,  W,  H.  Arclier  is  the  first  President. 

A  Microscopical  Department  of  the  Providence  Praaklin  So- 
ciety has  been  established,  with  the  following  officer*  for  ll»c 
present  ye&t:  — Chairman^  Professor  Eli  W.  Hlake,  Jr.;  Vi<»- 
C?iatrman^  A. p.  Tilden  ;  Secretary^  Professor  John  Peirce ;  Ca^ 
net  Keeper^  N,  N,  Mason ;  Treasurer ^  Dr.  C.  B.  Johnson. 

The  '* Indiana  Microscopical  Society*'  was  incorporated  Feb* 
ruary  IG,  1874.  It  is  located  at  Indianapolis,  and  1^^1*1-*  mnntLlv 
meetings. 

Afpeari^kces  of  the  Blood  ih  Mbla)90#I8. —  M»  Nepveau  rep^ 
resents  that  the  blood  of  persons  affected  with  melanotte  taoioni 
becomes  marked  by  the  presence  of  an  excesslre  proportion  of 
leucocytes  which  are  also  filled  with  dark  granules ;  the  re<d  cor* 
puscles  when  seen  in  masses  have  more  or  less  of  a  ni ; 

and  the  serum  contains  reddish-brown  granulea,  and  Ci.  ..:  ^  _u»tA 
resembling  hyaline  casts  which  seem  to  be  derived  fhim  th« 
capillaries. 

ActmoMATic  BcjLt's  Eye  Condenser. — This  unusual  acc^emorfi 
was  exhibited  bv  Mr,  Ingpen  at  a  late  ujcetinir  of  the  Queckett  i 
Club. 
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EjfBEDDrjfG  Tissues. — At  the  Queckett  Club  wax  Wft«  epokcn  of 
tis  the  chosen  materLal  for  embodditig  tidduea  preparatory  to  cut- 
ting thin  sections.  Dr.  Matthews  preferred  paraflino  to  heenwax. 
Dr.  George  Hoggan,  however^  considered  carrot  prefiTablis  to 
wax,  and  elder  pith  better  than  either* 

GtTCBRiJns  MouKTrFG*  —  According  to  Dr.  George  Hoggan,  gly* 
cerine  is  used  almost  nniversally  for  raounting  in  Franc*.**  A  Httlc 
parafBne  Is  run  around  the  edge  of  the  cover-glass,  and  a  solution 
of  dealing  wax  painted  over  it* 

NOTES . 

Professor  Jbffries  Wtmak,  of  Cambridge,  died  suddenly  at 
Bethlehem,  N.  H.,  on  September  4th.  For  many  years  Profc8*K>r 
Wyman  had  been  in  delicate  health  and  obliged  to  spend  the  win- 
ter months  in  Florida^  while  the  heat  of  summer  was  avoided  by 
excursions  to  the  mountains «  and  it  waa  hoped  that  with  the  great 
care  he  was  taking  he  would  be  spared  for  many  years  to  come ; 
especially  did  this  seem  probable  Trom  hia  apparently  restored 
condition  on  his  return  from  Florida  last  spring,  when  he  seemed 
to  have  renewed  vigor  for  the  labors  before  him,  and  commeuced 
to  put  the  material  be  had  collected  during  his  Florida  trips  in 
order  for  publication.  Ttus  waa  so  far  advanced  that  at  the  time 
of  his  decease  be  was  engaged  in  printing  his  memoir  upon  the 
Shell-mouuds  of  Florida,  a  work  ttiat  it  is  greatly  to  be  hoped  waa 
so  far  completad  in  manuscript  as  to  ensure  ita  publication,  as  It 
will  uadoobledlj  exhibit  the  tborougbjieaa  aod  eaaUoctaness  with 
wfaidi  bis  infestigatioiis  were  made. 

Frofeasor  Wjinan  was  born  in  Cbelinsfofd^  Maaa.,  Augoat  11, 
1811.  He  graduated  al  Harrard  in  the  clasa  of  1833,  and  four 
yetoB  after  reoehFed  bb  degree  of  M*  D.  He  tbea  psesed  Iw0 
years  of  atody  ui  Eoropet  and  aoon  after  reluming  la  title  comitijr 
accepted  Ibe  podUon  of  Professor  of  Anatomy  at  tlie  Hampden 
Sidney  CoUc^  of  Tii^puLa,  wblcb  fdace  he  held  nntfl  HiT,  wbca 
lie  aooepted  tlie  Heeaey  Pmfesaonliip  of  Anatomy  and  Ptiysiology 
at  HarranU  wbidi  position  be  held  al  tJhe  ttJne  of  bis  deceaee* 
He  wae  one  of  tbe  original  Tmste«,  afifxniited  by  Mr.  Peabod/^ 
Ot  the  I^eabody  Ktueum  of  Aoiericaii  EUinotogf  9mA  Aithmok^^ 
and  bad  fhwB  tbe  finft  beld  tbe  poiitliMi  of  Cteslor  of  tbal  Mo- 
wenm  wUeb  owes  m  mmM  to  Ids  cnee  and  laheei.  He  alwaja 
look  m  netfife  part  in  llie  Boilm  Soeietjr  of  Haiana  HiaUnj,  and 
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Bacoeeded  Dr*  Warren  in  the  office  ^r         ' ' 
held  nntil  1870  when  the  8tat«  of  hi- 

sign  the  chair.  He  was  one  of  the  origiaal  raeniticrs  and  flnt 
offloors  of  the  American  Association  for  the  Adranc^m  -'  *"  '^<A» 
ence»  and  was  also  an  originai  member  of  the  Natitm.i:  ur. 

For  many  years  he  acted  on  the  council  of  the  Amc^rlcao  Acji4ttiiiy 
of  Arts  and  Sciences,  and  was  an  honored  member  of  tnaaj  iHhtf 
societies.  Professor  Wj^nnan  waa  of  a  singularly  modesi  ami  w^ 
tiring  disposition,  and  though  a  constant  and  mojit  labodooi 
worker,  his  reluctance  to  appear  in  public,  and  his  extnime  moctoty 
regarding  the  results  he  attained,  has  prevented  ih«  world  lh>iii 
sharing  In  but  a  very  small  part  of  his  great  knowledge,  oi  bit 
publications  have  been  comparatively  few  in  number.  Ever  raidy 
to  assist  and  guide  those  who  sought  his  council  he  waa,  wliilft 
gcientifically  severe,  a  most  genial  and  thorough  friend,  jutd  wa« 
greatly  honored  and  respected  by  his  pupils  and  friends. 

In  his  death  humanity  loses  an  upright^  reliable  and  strfetly 
honest  man.  and  science  one  of  the  most  thorough  and  caatlDiis 
of  investigators. 

The  French  Association  for  the  Advancement  of  Scienco  beld 
its  third  meeting  at  Lille,  Aug.  20th,  with  a  largo  number  of  foreign 
scientists  in  attendance.  Over  one  hundred  and  OH  i  ui  r«Ml 
papers  during  the  meeting.    One  of  the  attractions  v.  1 1  to  the 

new  lalioratory  of  experimental  zoology  at  Virocreux,  near  Bou- 
logne«  There  was  also  an  excursion  to  Bruges  and  Antwerp.  The 
session  lasted  for  eight  days. 

The  International  Congress  of  Anthropology  anfl  prehistoric 
Archseology  opened  Aug.  7,  at  Stockholm,  with  an  attendimco  of 
800  members,  of  which  more  than  300  were  foreigners*  Everything 
betokened  a  brilliant  meeting. 

Thk  new  geological  survey  of  Pennsylvania  is  being  pouImpI 

with   much  vigor   under   the  direction  of   Prof*  J.   P.  Lesley. 

$30,000  annually  for  three  years  have  been  %'oted  ^'*'  ^M^  1^,^7-1-1. 
ture* 

Paopfi9SOR  Carl  Mosains  left  Kiel  on  the  2Hh  of  July  for 

Mauritius.     He  will  remain  there  Are  or  9\x  montha  to  study  1 
marl  no  fauna  of  the  island  and  make  coUeclioni  for  the  Fmsafan 
Universities. 
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IConeluded  from  October  Number. "} 

An  interesting  question,  which  has  waited  thousands  of  years 
even  to  be  asked,  and  may  wait  still  longer  for  an  all-sufficient 
answer,  relates  to  the  motion  of  what  were  once  called  the  fixed 
stars.  If  numbers  count  for  anything,  this  is  the  grandest  prob- 
lem which  can  be  presented  to  the  mind  of  the  astronomer.  The 
argument  from  probabilities,  which  reposes  on  a  substantial  math- 
ematical foundation,  is  loud  in  affirming  some  kind  of  motion,  and 
repudiates  the  notion  of  absolute  rest.  We  must  place  the  stars 
outside  the  pale  of  science,  and  where  no  process  of  reasoning 
can  reach  them,  or  we  must  suppose  that  they  subscribe  to  the 
universal  law  of  all  matter  which  we  know,  and  exert  attractive 
or  repulsive  forces  upon  each  other.  There  may  be  one  solitary 
body,  or  more  probably  an  ideal  point  of  space,  the  centre  of 
gravity  of  the  material  universe,  around  which  there  is  equilib- 
rium: but  everywhere  else  there  must  be  motion.  Though 
distance  may  reduce  the  effect  of  each  one  of  the  forces  to  a^ 
minimum,  in  the  aggregate  their  influence  will  not  be  insignificant. 
The  sun  must  share  the  common  lot  of  the  stars  unless  we  repeat 
the  folly  of  ancestral  science,  at  which  we  now  smile,  and  transfer 

*Tbe  retiring  President  of  the  American  Association  for  the  Advancement  of  Sci- 
ence, delivered  at  the  Hartford  meeting. 
J . . — — -_— 

Entered,  according  to  Act  of  Gongrets,  in  the  year  1874,  by  the  Pxabodt  Aoadkmt  or 
SciKNCX,  in  the  Office  of  the  Librarian  of  Congress,  at  Washington. 
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the  throne  of  the  heaven  of  matter  from  the  earth  to  ibi;  centre  of 
our  own  little  system.  If  the  sun  move,  a  new  order  of  |mr«l' 
lactic  motion  sprhigs  up  in  sidereal  astronomy*  The  (inxcMf  of 
eliniintition  requires  the  matliematiciau  to  caleulate  the  dlnfcticm 
and  velocity  of  the  motion  of  the  sun  which  will  leave  IteUiod  il 
the  smallest  unexplained  regiduurn :  and  this  n^maitKl^r  ia  the 
motion  of  the  stars  themselves.  The  delicacy  of  the  |>roUkin 
lies  in  the  minuteness  of  the  quaDtities  to  bo  observed  und  in  the 
assumptiona  which  must  be  made  in  regard  to  the  di9tlluc<^«  of  Ibe 
stars ;  only  a  few  of  which  have  been  positively  computed  fh>ia 
parallax.  However,  a  result  has  been  reached^  higldy  probable 
in  the  sun's  case,  but  which  can  be  convertetl  into  abs<»-  ioai 

for  other  stars  only  so  fast  as  their  individual  distant  r  \t^ 

covered.  Here  again  physics  and  chemistry,  with  tlic  apc<:tro» 
scope  iu  hand,  have  come  to  the  aid  of  astronomy  and  gcotupliy. 
Should  it  appear  that  the  conclusions  fi-om  spectrum  atialyiila 
must  be  questioned,  the  attempt  waa  brave,  and  even  a  di$l«ftt 
would  be  honorable, 

in  lG7o,  a  Danish  astmnomer  obser^^ed  the  novel  fact  tbsl 
the  frequency  in  the  eclipses  of  Jupiter's  satellites  fluctuatc<l  with 
the  motion  of  the  planet  to  or  from  the  earth.  He  hit  uix>o  a 
happy  explunation,  viz  :  that  the  swift  light  takes  mon*  or  less 
time  to  telegraph  the  astronomical  news  across  the  omnipreainil 
lines  of  force.  This  early  observation  is  the  avant-conrier  of  a 
host  of  others  which  have  slowly  followed  in  close  array.  That 
of  a  bbnd  musician  comes  next.  He  noticed,  in  1855,  that  the 
pilch  of  a  steam-whistle,  on  the  Lowell  Hailroad.  fell  suddiiidy  lui 
the  locomotive  passed  him.  Unfortunately,  Munroe*3  obscrvatton 
was  never  published,  although  he  sought  and  found  an  cxplanalion 
of  what  was  then  a  strange  fact.  In  this  case,  the  whistle  setiili 
the  message,  the  waves  of  sound  transmit  iU  and  Ifae  e«7  is  tbe 
register:  but  the  changing  distance  modifies  t^  In  Iditf* 

Doppler  of  Trague  was  led,  by  theoretical  c<»i  'ds,  Ici  for- 

mulate tlie  proposition,  now  known  in  science  as  Doppler'a  prill* 
ciple:  that  the  t^olor  of  light  and  the  pitch  of  sound,  u  '  .'U 
upon  the  senses,  are  changed  by  the  relative  velocity  i  i^t>- 

server  and  the  origin  of  the  disturbance.  In  1845,  liuy  Ballot 
made  experiments  upon  the  railroads  tu  the  Nether!  *  ud 
Scott   Russell   repeated    them   ou    English  railroads,  v.  ,fi|. 

firmed  the  theory  in  the  case  of  sound.    In  .the  application  of  the 
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theorv'  t^J  color,  fe\T  astronomers  will  be  willing  to  follow  Doppler 
in  all  hts  extravagancies. 

If  it  be  tnie.  tbeoretically,  that  the  relative  velocity  of  ligbt, 
tbe  wave-length  of  transmission,  and  the  periotl  of  oficillation  in 
the  ether,  are  altered  by  the  relative  motion  of  the  observer  and 
the  place  from  whieh  the  nndnlation  starts,  it  is  obviaua  that  all 
other  velocities  have  but  a  small  chance  in  competition  with  the 
velocity  of  liglit,  and  that  slight  changes  of  color,  if  physically 
real  as  Doppler  supposed,  would  fail  of  being  recognized  even  by 
tJie  eye  of  a  painter.  To  inter[jo3c  the  spectroscope^  and  observe 
the  change  of  refrangibility  by  the  displacement  of  the  sharp  lines 
of  Uie  spectrum,  was  a  lucky  escape  fi*ora  this  embarrassmeni 
AtTer  Hnggins  had  tried  his  hand  at  this  new  method,  with  a 
small  telescope,  upon  the  brightest  of  all  the  stars,  he  was  sup- 
plied by  tbe  Royal  Society  of  London  with  a  larger  instrument 
to  pursue  the  investigation.  The  results  of  his  spectroscopic  in- 
cjuiry  into  the  motions  of  many  stars  have  been  pulilished*  Where 
these  results  have  conflicted  with  the  foregone  conclusions  of  as- 
tronomy, iluggins  has  not  hesitated  to  arraign  the  accuracy  of 
astronomical  data  and  methods.  X  have  freely  admitted  the  deli- 
cacy and  difllrulty  of  the  geometrical  process.  The  spectroscopic 
analysis,  wlien  applied  to  the  same  problem,  walks  npon  slippery 
ground  and  must  take  heed  lest  it  also  fall.  The  alleged  dis- 
placement is  a  nice  quantity,  and  instrumental  sources  of  error 
have  been  i>ointed  out  which  may  explain  away  the  whole  of  it 
1  lay  no  stress  upon  the  large  diJTerence  between  Vogel  and 
Huggins  in  Uie  quaurify  of  motion  wliiuh  epectru^pa  analysis 
ascribes  to  *Siriu8,  inasmuch  as  the  direction  of  the  motion  is  the 
iBamc.  We  do  not  yet  know  all  the  elements  which  the  earth 
contains.  The  spectroscope  has  already  added  four  to  the 
number.  There  is  reason  to  think  that  the  stars,  though  having 
Bome  substances  in  common  with  the  enHh  and  buu,  are  not 
without  their  |>eculittritie8.  The  lines  in  the  stellar  spectra  may 
be  out  of  position,  not  because  they  are  the  disphice<l  lines  of 
sodium,  magnesium,  and  hydrogen^  but  in  consequence  of  novel- 
ties in  the  gaseous  atmospheres  of  the  stars.  Still,  there  will  be 
a  presumption,  perhaps  a  probability,  in  favor  of  Huggins*  deduc- 
tion, if  it  rest  on  a  sound  basis  of  theory.  If  there  is  any  weak- 
ness in  the  physical  and  mathematical  foundation  of  his  argument, 
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gratifying  as  it  is  to  the  imagination  and  the  o^piratioiiii  of  ictenoi\ 
the  whole  supersitructure  must  fall* 

I  am  thwB  suddenly  brought  face  to  face,  with  the  second  btad 
of  my  suhjeet:  the  mathematical  and  philosophical  state  of  iJw 
physical  sciences. 

The  luminiferoiis  ether  amJ  the  undtilatory  Uieory  of  tight  haw 
always  troubled  whnt  is  mipposed  to  be  the  in  -      .      •    ^^^^ 

ter  of  the  mathematics.     The  proof  of  a  tin  il*b 

when  it  can  predict  eonsequenced,  and  call  suceesslVilljf  upon  Uie 
observer  to  fulfil  its  prophecies.  It  is  the  boa«t  of  aatrooomerft 
that  the  law  of  gravitation  thus  vindicates  itself*  The  unduhiluni' 
theory  of  light  has  shown  a  wonderful  facility  of  adaptalicm  to 
each  new  exigency  in  optics,  and  has  opened  the  eye  *^  *  ^ri^ 
tion  to  see  what  might  nevi  r  have  been  discovered   -  :be 

promptings  of  theorj^  But  this  doctrine,  and  that  of  graviiatioti 
also,  have  more  than  once  been  arrested  in  their  Hwift  march  am] 
obliged  to  show  their  cre<lentials»  After  Fresnel  and  Young  had 
secured  a  firm  foothold  for  Hnyghcns*  theory  of  light  In  mechaaks 
and  experiment,  questions  arose  which  have  perplexed,  if  not 
baffled,  the  best  mathematical  skill,  flow  is»  the  ether  aifeoUNl  liy 
the  gross  matter  which  it  invests  and  permeaie^?  Doen  it  idoyc 
when  they  move?  If  not,  does  the  relative  motion  between  the 
ether  and  other  matter  change  the  length  of  th^  undQlaticHi  or 
the  time  of  oscillation?  These  queries  cannot  be  satisfactonl^ 
answered  by  analogy «  for  analogy  is  in  some  reapecU  watittti|p 
between  the  ether  and  any  other  substance.  A^tronamy  aay«  thftl 
aberration  cannot  be  explained  unless  the  i^ther  is  at  resU  OpIiCi 
replies  that  refraction  cannot  be  explained  unless  the  ether  moTtfi, 
Fresnel  prodnced  a  reconciliation  by  a  compromise.  The  ellier 
moves  with  &  fixictioiail  velocity  large  enough  to  snt'  "  fnMjliimt 
but  too  small  lo  disturb  sensibly  the  astronomer^s  :  mh.     In 

1614^  Arago  reported  to  Fresnel  that  he  found  ih>  aeii^itile  rlifRi!?- 
ence  in  the  prismatic  refraction  of  lights  wiiether  the  rartli  was 
moving  with  full  speed  towards  a  star  or  in  the  opposite  direetioii, 
and  asked  for  an  explanation,  Fresnel  submitted  the  qaeslioo  to 
mathematical  analysis,  and  demonstrated,  Uial  whatever  change 
was  produced  b}^  the  motion  of  tlie  prism  in  thi5  relative  vdoeily 
of  light,  the  wave-length  in  the  prism,  and  the  rcfrftction.  was 
compensated    Uv    fbf*    physiological    abcrrati""    ^^i.-''     i^.^    -..- 
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pTDCTgi&r^.  Very  recently,  Ketteler  of  Bonn  has  gone  over  the 
whole  ground  again  with  great  care,  studying  not  only  Arago*8 
caste  but  the  general  one,  in  which  the  direction  of  the  tight  made 
any  angle  with  the  motion  of  the  earth :  and  he  proves  that  the 
light  will  always  enter  the  eye  in  the  same  apparent  direction  as 
it  would  have  done  if  the  earth  i^ere  at  rest.  The  matbematical 
and  pliysjcal  view  taken  of  this  subject  by  FresneU  has  been  under 
discussion  for  sixty  years,  and  forty  eminent  physicists  and  math- 
ematicians might  be  enumerated  who  have  taken  pai't  in  it*  Fres- 
ncPs  explanation  has  encountered  difficulties  and  objections*  Still, 
it  is  consistent  not  only  with  Arago*s  negative  result  but  with 
the  experiments  on  diffraction  by  Fizeau  and  Babinet,  and  the 
preponderance  of  matliemiitical  evidence  is  on  that  side.  Mr, 
Muggins  runs  counter  to  the  general  drift  of  physical  and  algebrai* 
cal  testimony  (although  he  appears  to  be  sustained  by  liie  high 
authority  of  Maxwell)^  when  be  attributes  some  displacement  of 
the  spectrum  lines  to  the  motion  of  the  earth,  and  qualifies  the 
observed  displacement  on  that  iiccount.  The  number  of  stars 
which  Muggins  has  observed  is  insufficient  for  any  sweeping  gen- 
eralization. And  yet  he  seems  inclined  to  explain  the  revelations 
of  his  spectroscope,  not  by  the  motion  of  the  stars,  but  by  that  of 
the  solar  system ;  because  those  stars  which  ai^  in  the  neighbor- 
hood of  the  place  in  which  astronomers  have  put  the  solar  apex 
are  moving,  apparently,  towards  the  earth,  wfnle  those  in  the  op- 
posite part  oC  the  sky  recede.  If  it  be  true  that  the  earth's  annual 
motion  produces  no  displacement  in  the  spectrum,  then  the  motion 
of  the  solar  system  produces  none.  Or^  w*aiving  this  objection,  if 
the  correct  explanation  has  been  given  by  Muggins,  astronomers 
have  failed,  by  their  geometrical  method,  of  rising  to  the  full 
magnitude  of  the  sun's  motion.  The  discrepancj^  appears  to 
awaken  no  di.%trnst  in  Mr.  Muggins*  mind  as  to  the  delicacy  of  the 
spectntm  analysis  or  the  mathematical  basis  of  his  reasoning. 
On  the  contrary,  he  would  remove  the  discrepancy  by  throwing 
discredit  on  the  estimate  of  star-diatunces  made  independently  by 
Struve  and  Argelander  from  dift'ereut  lines  of  thought. 

Next  we  ask,  if  it  is  certain  that  even  the  motion  of  the  lumi- 
nary will  change  the  true  wave-length,  the  period  of  oscillation, 
anri  the  refraugibility*  of  the  light  which  issues  ft'orn  it.  The 
commonly  received  opinion  on  this  subject  has  not  been  allowed 
to  pass  unchallenged.     It  is  fortified  by  more  than  one  analogy  : 
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liut  it  is  said  thiff.  compnnson  is  not  ulwiiyfl  a  reti*«o«*     it  i*j  mt% 
dQiiml  that,  wlien  the  soiiorous  body  is  approach iiig,  tha  Mmml 
wiives  ai'c  shortened,  the  nutuber  of  impuUes  ou  the  oar  i 
coridcnfted  air  i&  increos^tMl,  and  tho  pitch  of  the  Homv\  if  ru       - 
Possibly,  the  color  of  light  wouhl  follow  the  same  law  ;  bat  t  i    * 
i«*  no  experiiiieut  to  prove  it,  and  very  little  analogy  cxiMiit  iHatweeo 
the  eye  aud  the  ear*     There  is  no  analogy »  whatever,  between  Ike 
subjective  sensation  by  either  organ  and  the  physicial  luaifin  of  Itie 
prism.     The  questions  at  issue  are  theae : — Does  refraction  dfpiiKl 
upon  the  absolute  or  the  relative  velocity  of  light;  are  tht>  t*^tii*» 
of  oseiUation  of  the  particles  of  ether  and  the  normal  w&ve-b 
corresponding  to  it,  changed  by  any  motion  of  tnn  m  Ih^ 

origin  ;  or  id  the  conservation  of  these  elements  an  c  i  ailH- 

bute  of  the  liimiuiferous  medium.     It  has  been  said  timt  Ooppkr 
reasoned  as  if  the  corpuscular  theory  of  li^ht  were  true  n 

expressed  himself  in  the  language  of  undulations.       1  j  » 

there  is  an  obscurity  in  the  minds  of  many  pbynicists,  ami  mn  tto* 
certainty  in  all,  when  they  reason  upon  the  mechanical  cor  n 

of  the  ether,  and  the  fundamenlal  laws  of  light*     Tlie  rii  i  i- 

eal  theory  is  not  so  clear  as  to  be  able  to  dispense  with  tlie  Utitmi* 
nation  of  experiment.  Within  the  prcseut  year,  Van  der  Wlllig^ii 
has  (lublished  a  long  and  well  considereil  uicniolr  on  the  Utearei* 
ieai  fallacies  which  vitiate  the  whole  of  lltiggins'  argumiml  for 
the  motion  of  the  stars  and  nebulre.  His  analysis  pro**e«tln*  •"  - 
motion  of  the  luminary  will  not  interfere  with  the  time  of  v- 
tion  and  the  wave-length,  (irovided  that  the  origin  of  the  disturb- 
ance is  not  a  mathematical  point  but  a  vibrating  molecule,  and 
that  the  sphere  of  action  of  tins  molecule  upon  surrounding  muk*« 
cules  is  large  enough  to  keep  tliem  under  its  inftui^uce  during  ten 
or  a  hundred  vibrations,  before  it  is  withdrawn  by  the  motion  of 
translation*  If  this  theoretical  exposition  of  the  subject  fthould 
be  generally  adopted  by  luathemattcians,  the  spectroacopb?  oliaer- 
vations  on  the  supposed  motion  of  the  stars  must  receive  aiioilier 
interpretation.  On  the  other  band,  if  a  luminary  is  selected  wMetl 
is  known  to  move,  independently  of  P^pectrosr.  ,f^ 

and  the  displacement  of  the  spectrum  lines  a<  <  ji>- 

tiou,  It  will  be  time  to  reoonsider  the  matlriematieai  tbeoffy,  and 
make  our  conceptions  of  the  ether  conform   lo   tli  '       id. 

The  s[*ectroscopic  observation  of  Angstrom  on  an  «•  ic 

spark  does  not  favor  Huggtns'  views.    Secchi  testifier  to  opfKniitii 
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fisplaeernents  when  he  examined,  with  a  direct  vision  spectro- 
r«cope,  tlic  two  edges  of  the  siin's  etjuatoiv  one  of  which  was 
rotating  toward*  hhn  and  the  other  IVom  hiin^  and  Vogel  has  re- 
peated the  observation  with  a  reversion-speclToscope.  This  would 
have  ihe  force  of  a  crucial  experiment  were  it  not  that  an  equal 
displacement  was  seen' on  other  parallels  of  latitude,  and  that  the 
bright  hands  of  the  chromoBphere  were  moveil  but  not  Ihe  dark 
lines  of  the  solar  atmot^phere* 

When  Voltaire  visited  England  in  1727  he  saw  at  the  onlversi- 
ties  the  effect  of  Newton*s  revolutionary  ide^is  in  astronomy. 
The  mochaoism  of  gravitation  hatl  exiled  the  fanciful  vortices  of 
Descartes,  which  were  still  circulating  on  the  continent.  So  ho 
wrote:  **  A  Frenchman  who  comei*  to  London  finds  many  changes 
in  philosophy  as  in  other  things:  he  left  the  worltl  full,  he  finds  it 
empty/'  The  same  comparison  raiglit  be  maile  now,  not  so  much 
between  nationalities  as  between  auceessive  stages  of  scientific 
development.  At  the  beginning  of  this  century  the  universe  was 
as  empty  as  an  exhausted  receiver  :  now  it  has  filled  up  again. 
Nature's  abhorrence  of  a  vacuum  has  been  resuscitated »  though 
for  other  reasons  tlian  those  which  satisfied  the  Aristotelians*  It 
is  the  mathematicians  and  not  the  metaphysicians  who  are  now 
discussing  the  relative  merits  of  the  plenum  and  the  vacnum. 
Newton  in  his  third  letter  to  Bentley  wrote  in  this  wise; — **That 
ravity  should  be  innate,  inherent  and  essential  to  matter,  so  that 
Bone  body  may  act  upon  another  at  n  distance,  through  a  vficnum^ 
without  the  mediation  of  anything  else,  by  and  through  which 
their  nct\oi\  and  force  ftiay  l>e  conveyed  from  one  to  another,  is  to 
me  so  great  an  absurdity,  that  I  believe  no  man,  who  has  in  jjiiilo- 
sophical  matters  a  competent  faculty  of  thinking,  can  eA^r  fall 
into  It."  Roger  Cotes,  who  was  Ncwton*s  successor  in  the  chair 
of  uuvthematics  ond  natiual  philosophy  at  Cambridge,  was  only 
four  years  old  when  the  first  edition  of  the  Principia  was  issued, 
and  Newton  outlived  him  by  t-en  years.  The  venerable  tencher 
pronounced  upon  the  young  mathematician,  his  pupil,  these  few 
but  comprehensive  words  of  eulogy:  "If  Cotes  had  lived,  we 
should  have  known  something/*  The  view  taken  of  gravitation 
by  Cotes  was  not  th<^  same  as  that  held  by  his  master.  He  advo- 
cated the  proposition  tliat  action  at  a  distance  must  be  accepted 
as  one  of  the  primary  qualities  of  matter,  admitting  of  no  farther 
analygis.     It  was  objected  by  Hobbes  and  other  metaphysicians, 
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that  it  was  inconccivablo  that  a  body  shoaM  act  where  it  wa«  i 
All  our  knowledge  of  mechanical  forces  is  derived  Ihjin  the  cwh 
sciotis  effort  we  ourBelves  make  in  producing  inotioo^  Aji  Uik 
motion  craployei  the  machinery  of  contact^  the  fore*  of  graviUitlofi 
is  wholly  outside  of  all  our  experience.  The  advocaten  of  «4*lioft 
at  a  distance  reply«  that  there  is  no  real  contact  in  any  caM,  thai 
the  ditllciilty  is  the  same  with  the  distance  of  molecules  as  that 
of  planets,  that  the  mathernalicd  are  neither  long-sighted  nor 
short-sighted,  and  that  an  explanation  which  suits  other  fofoca  U 
good  enough  for  gravitation* 

Comte  extricated  himself  from  this  embarrassment  by  esclntling 
causes  altogether  from  his  positive  philosophy.  He  rejeeta  Ibe 
word  attraction  as  implying  a  false  analogy,  tueonalstent  wllii 
Newton*s  law  of  distance.  He  substitutes  the  wonl  grai  itatloo, 
but  only  as  a  blind  expression  by  which  the  facts  are  generalised* 
According  to  Corote's  philosophy,  the  laws  of  JJewton  are  on  an 
equality  with  the  laws  of  Kepler,  only  they  arc  moi*e  comprehen* 
sive,  and  the  glory  of  Kepler  lias  the  same  stamp  as  that  of 
Newton.  IlegeU  the  eminent  German  metaphysicinnf  tnujit  bavi' 
looked  at  the  subject  in  the  same  light  when  he  wroV«  th«M 
words  :  —  '*  Kepler  discovered  the  laws  of  free  motion  ;  a  dii- 
covery  of  immortal  glory.  It  has  since  been  the  fashion  to  say 
that  Newton  first  found  out  the  truth  of  these  rules.  It  bwi 
seldom  happened  that  the  honor  of  the  first  discoverer  haa  been 
more  unjustly  transferred  to  another,"  Schelling  gijcs  farther  in 
the  same  direction  :  he  degrades  the  Newtonian  law  of  attraciioii 
into  sn  empirical  fact,  and  exalts  the  laws  of  Kepler  into  neces* 
sary  results  of  our  ideas. 

Meanwhile,  the  Newtonian  theory  of  attraction^  under  the  tkiU 
All  generalship  of  the  geometers,  went  forth  on  its  triunapbal 
march  through  space,  confpiering  great  antl  smalt,  far  ami  iH&ar, 
until  its  empire  became  as  universal  as  its  name.  The  whirl [lools 
of  Descartes  offered  but  a  feeble  resistance,  and  were  finaily 
dashed  to  pieces  by  the  artillery  of  the  parabolic  comets  ;  anil  tht 
rnbbish  of  this  fancil\il  mechanism  was  cleaned  out  as  completely 
as  the  cumbrous  epicycles  of  Ftolomy  had  been  -^  *t  •♦^rsi  by 
Copernicus  and  Kepler.     The  mathematicians  c«'  at  the 

solar  system  was  protected  against  the  inronds  of  comets,  and  Uie 
border  warfare  of  one  planet  upon  aiiother,  and  that  Ita  stablilly 
was  secure  in  the  hands  of  gravitation^  if  otily  apaee  aliould  lie 
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kept  open,  and  the  dust  and  cobwebs  wbicb  Newton  had  swept 
from  the  skies  should  not  reappear.  Prophetic  eyes  contemplated 
the  possibility  of  an  untimely  end  to  the  revolution  of  planets »  if 
their  ever  expanding  atmospheres  should  rush  in  to  fill  the  room 
vacated  by  the  maelstroms  of  Descartes.  When  it  was  stated 
that  the  absence  of  infinite  divisibility  in  matter,  or  the  coldness 
of  space,  would  place  a  limit  upon  expansion,  and,  at  the  worst, 
that  the  medium  would  he  too  attenuated  to  produce  a  sensible 
cheek  in  the  headway  of  planets,  and  when,  in  more  recent  times, 
even  Encke's  comet  showed  but  the  slightest  symptoms  of 
mechanical  decay,  it  was  believed  that  the  motion  was,  in  a  prac- 
tical, if  not  in  a  mathematical  sense,  perpetuab  Thus  it  was  that 
the  splendors  of  analysis  dimmed  the  eyes  of  science  to  the  in- 
trinsic difficulties  of  Ncwtou*s  theory,  ami  familiarity  witii  the 
language  of  attraction  concealed  the  mystery  Uiat  was  lurking 
beneath  it.  A  long  experience  in  the  treatment  of  gravitation 
had  supplied  mathematicians  with  a  fund  of  methods  and  fonnulas 
suited  to  similar  cases.  As  soon  as  electricity,  magnetism  and 
electro-magnetism  took  form,  they  also  were  fitted  out  with  a  gar- 
ment of  attractive  and  repulsive  forces  acting  at  a  distance :  and 
the  theones  of  Cavendish,  IVisson,  Aepinus  and  Ampere,  endorsed 
as  the}'^  were  by  such  names  as  Laplace,  Plana,  Liouville  antl 
Green,  met  with  general  acceptance. 

The  seeds,  which  were  destined  to  take  root  in  a  later  genera- 
tion, and  disturb  if  not  dislodge  the  prevalent  interpretation  of 
the  force  of  gravitation,  were  sown  by  a  contemporary  of  Newton. 
They  found  no  congenial  soil  in  which  they  could  germinate  and 
fructify  until  the  early  part  of  the  present  century.  At  the 
present  moment,  we  find  the  lumiuiferous  ether  in  quiet  and  undi- 
yidcd  possession  of  the  field  from  winch  the  grosser  material  of 
ancient  systems  had  been  banished.  The  plenitm  reigns  every- 
where; the  vacuum  is  nowhere.  Even  the  corpuscular  theory  of 
light,  as  it  came  f^om  the  hands  of  its  foMn<lcr,  required  the  rein* 
force ment  of  an  ether.  Electricity  and  magnetism,  on  a  smaller 
scale,  applied  similar  machinery.  If  there  was  a  fundamental 
obje<^tion  to  Uie  conception  of  forces  acting  at  a  distance,  cer- 
taiidy  the  hridge  was  already  built  by  which  the  difficulty  could  be 
surmounted.  The  turning-point  between  the  old  physics  and  the 
new  physics  was  reached  in  1837,  when  Faraday  published  his 
experiments  on   the   specifc  inductive   capacity  of  aubsUnces, 
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This  discovery  was  revolutionaiy  in  iU  ehxiracler,  but  "    no 

grout  stir  in  science  at  the  time*     The  worlii  ili*l  not  :<  Iib 

full  sigtiificanoe  until  the  perplexing  problem  of  ocean  te1t*|enipfa^ 
converted  it  from  a  theoretical  proi>o»ition  into  a  y\  "  '  "ty, 
and  forced  it  on  the  attention  of  electricians,     Th<  ♦«»• 

tifio  advbers  of  the  cable  compaQies  were  the  first  to  do  Justice  to 
Faraday.  This  is  one  of  the  many  returns  made  to  *'  '^^ 
electricity  for  the  support  it  gave  to  the  inobt  magn  m^ 

inercial  enterprise. 

The  discovery  of  diamagnetism  furnished  a  no  their  argurnenl  iu 
favor  of  the  new  iuterprelation  of  phyBical  action*  Wh»t  lliat 
new  interpretation  was  is  well  described  by  Maxwell*  •*Faniiby, 
In  his  mind's  eye,  saw  lines  of  force  traversing  all  upace*  wh^rc  Uie 
mathematicians  saw  centres  of  force  attracting  at  a  dl«taiice; 
Faraday  Raw  a  medium  where  they  saw  nothing  bilt  dbtaitce; 
Faraday  sought  tlie  seat  of  the  phenomena  in  real  actions  gofog 
on  in  the  medium,  they  were  satisfied  that  Uiey  bad  fouo'l  it  iji  i 
power  of  action  at  a  distance  Impressed  on  the  electric  llukis^** 
The  physical  stuteroent  waited  ouly  for  the  coming  of  tlie  malbe* 
maiicians  who  could  translate  it  into  the  langnage  of  iii>aljr«is« 
and  prove  that  it  had  as  i)rcciso  a  numerical  consisti*ncy  an  the 
old  view  with  all  the  facts  of  observation.  A  paper  piibli^hwl  by 
Sir  William  Thomson,  when  he  was  an  undergraduate  at  Ihe  Oflfc* 
versity  of  Cambridge,  pointed  the  way.  Pruf.  Maxwell,  In  lik 
masterly  work  on  electricity  aud  magnetism,  whicli  aj>peareti  In 
1873,  has  built  a  monument  to  Faraday,  and  oncoiMciausly  to 
himself  also,  out  of  the  strongest  mathematics.  For  forty  ycani 
mathematicians  and  ptiysicists  had  labored  to  associate  tlie  lawv 
of  electrostatics  and  electrodynamics  under  Si>rae  more  geEit^ral  <ix- 
pression.  An  early  attempt  was  made  by  Gauss  in  1835,  bul  Wji 
process  was  published,  for  the  first  time,  in  the  recHrnt  CAimplele 
edition  of  bis  works.  Maxwell  objects  to  the  formula  of  Gauss  be- 
cause it  violates  the  law  of  the  conservation  of  energy.  Wi!l>er"s 
method  was  made  known  in  184G  ;  but  it  had  not  escaped  tho  crUI* 
cism  of  Helmholtz.  It  represents  faithfully  the  laws  of  Ampera 
and  the  facts  of  induction,  an<l  leil  Weber  to  an  atisohitit  mi*eumnK 
ment  of  the  electrostatic  and  electromagnetic  units^  Tb<!  ratio  of 
these  units,  according  to  the  formulas,  is  a  vchK-ity  j  •  '  -ri- 

ment  shows  that  this  velocity  is  equal  to  the  velocity  oi  _  -V» 
Weber's  theory  starts  with  the  conception  of  actit>n  at  a  dbtanee^ 
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liboitt  any  medliiUon,  tlie  etfecl  woiiUI  be  instantaneous^  nm\  we 
are  at  a  \osa  to  discover  the  physical  meaning  which  he  attaches 
to  hU  velocity.  Gauss  abandoned  his  researehos  in  electromag- 
nff  I  use  he  cuuUl  not  satisfy  his  mintl  in  regard  to  the 

pn^  :i  of  ltd  influence  in  tiuie.     Other  roathenmticians  have 

worked  for  a  soltUion^  Imt  have  lost  themselves  in  a  elond  of  mathe- 
nmtieul  ahslritcUon,  The  two  iJieories  of  light  have  exhanst^d  all 
imuginable  wnys  in  which  force  can  be  gradually  transniitted 
witboot  increase  or  loss  of  energy.  Maxwell  cut  the  Gordlan 
knot  when  he  selected  the  luminiferous  etlier  itself  as  the  arena 
on  which  to  marslial  ihc  electromugnetic  forces  under  the  symbols 
of  bts  mathematics,  and  made  light  a  variety  of  electromagnetic 
action.  II is  analysis  gave  a  velocity  essentiany  the  same  !w  that 
of  Wel>er,  with  the  advantage  of  being  a  physical  reality  and  not 
a  mere  ratio.  Of  the  two  volumes  of  Mr.  MaxwclU  freighted 
with  the  richest  and  heaviest  cargo,  the  reviewer  says :  ^"^  Their 
author  has,  as  it  were,  flown  at  everything:  and,  with  immense 
sprejul  of  wing  and  power  of  beak,  he  has  hunted  down  his  vic- 
tims in  all  quarters,  and  from  each  has  extracted  something  new 
and  interesting  for  the  intellectual  nourishment  of  his  readers." 
Clear  physical  views  must  precede  the  application  of  raathem^xtics 
to  any  suhjcct.  Maxwell  and  Thomson  are  liberal  in  their  ac- 
knowletlgments  to  Faraday,  Mr.  Thomson  says :  '*  Faraday, 
without  mathematics,  divined  the  result  of  the  mathematical  inves- 
tigation ;  and*  what  has  proved  of  infinite  value  to  the  matheraa- 
tieians  themselves,  be  has  given  them  an  articulate  language  in 
which  to  express  their  results.  Indeed,  the  whole  language  of  the 
vut^nttic  jield  ami  lines  of  force  is  Faraday* s.  It  must  be  said 
for  the  mathematicians  that  they  greedily  accepted  it«  and  have 
ever  since  been  most  zealous  in  using  it  to  the  best  advantage/' 

It  is  not  expected  that  the  new  views  of  physics  will  be  gen- 
erally accepted  without  vigorous  opposition.  A  large  amount  of 
intellectual  capital  has  been  honestly  invested  in  the  fortunes  of 
the  other  side.  The  change  is  recoraincncled  by  powerful  physical 
arguments,  and  it  disenthralls  the  theories  of  science  from  many 
metaphysical  difficulties  which  weigh  heavily  on  some  minds.  On 
the  other  hand,  the  style  of  mathematics  which  the  innovation 
introduces  is  novel  and  complex  ;  and  good  miithomaticiaus  may 
find  it  necessary  to  go  to  school  again  hefore  they  can  read  and 
understand  the  strange  analysis.     It  is  feared  that  with  many  who 
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an?  not  easily  tleflocted  from  the  old  riiU,  Ihe  ir«t: 

new  inatliematicti  will  outwoigh  the  siiperiority  of  M .  ^ 

The  old  queBtion,  in  regard  to  the  natnre  of  gravitatkiiit  mm 
never  scuttled  :  it  was  simply  dropped.  Now  it  ta  revlTcd  with  m 
much  earnestness  as  ever,  an<l  witb  more  intrlUginice-  Aatfoniiiiij 
cast  in  its  own  mould  the  original  theories  of  etectneal  and  mf* 
netic  action-  The  revoUuion  in  electricity  and  magnctlam  miirt 
necessaiily  react  npon  astronomy.  It  wm  proved  by  Laplace, 
ft-om  data  which  would  now,  probably,  require  a  numerical  correc- 
tion, that  the  velocity  of  the  force  of  gravitation  could  not  be 
less  than  eight  million  timcg  the  velocity  of  light ;  in  f5icl,  that  it 
was  iaOnite.  Those  who  believe  in  action  at  a  diatjiiioi!  eamral 
properly  speak  of  the  transmission  of  gravitation.  ForDo  can  hi 
transmitted  only  by  matter;  either  with  it  or  through  il.  Ac- 
cording to  their  view,  action  ai  a  distance  is  the  forcc^  a«d  it 
admits  of  no  other  illustration,  explanation »  or  nnalyitia.  It  U  iioi 
Btirprising  that  Faraday  and  others,  who  had  lost  their  fidtb  ta 
action  at  short  distances,  should  have  been  completely  staggviwl 
by  the  ordinary  interpretation  of  the  law  of  gravitation,  and  tint 
they  declared  the  clause  which  asserted  that  the  force  dttiilnUh«d 
with  the  square  of  the  distance  to  be  a  violation  of  the  |]fnod* 
pie  of  the  conservation  of  force. 

Must  we  then  content  ourselves  with  the  naked  fticta  of  graTtl»- 
tion,  as  Comte  did,  or  is  it  possible  to  resolve  them  into  a  mode  of 
action  in  harmony  with  our  general  experience,  and  which  4oea 
not  shock  our  conceptions  of  matter  and  force?  In  17{*8,  Count 
Rumford  wrote  thus:  **Nol)ody  surely,  in  his  sober  senses*  bsi 
ever  pretended  to  understand  the  mechanism  of  gravltaCloii.'* 
Probably  Rumford  had  never  seen  the  paper  of  Le  Sage,  ptibUahed 
by  the  Berlin  Academy  in  1782,  in  which  he  exponndi^i  tiia 
mechanical  theory  of  gravitation,  to  wliich  he  ha<l  devotc^l  idxty* 
three  years  of  his  life.  In  a  posthumous  work,  printed  in  IHIW, 
Le  Sage  has  developed  his  views  more  fully.  He  suj'T'^"^'"^'  **tal 
bodies  were  pressed  towards  one  another  b^^  tlie  ever!a»<t  iig 

of  ultramundane  atoms,  inward  bound  from  the  immeu!-  iise 

beyond,  the  faces  of  the  bodies  which  lo<jktHl  toward^i  ..-.-  ihtr 
being  mutually  screened  from  this  bombardmeot.  It  wii#oMecic<l 
to  this  hypothesis,  which  introduced  T  -  Into  tin  of 

Newton  and  his  followers,  that  the  cu  i  atoms  ^^  liii*, 

and  with  planets,  would  cause  a  secular  diminution  iu  the  furcv  ot , 
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gfavit}*.  Xe  Sage  atlmitted  the  fact.  But  as  no  one  knew  that 
the  aolttr  system  was  eternal,  the  objection  was  not  fatal.  As  the 
necessity  for  giving  a  meehanieal  account  of  gravitation  was  not 
generally  felt  at  the  time,  the  theory  of  Le  Sago  fell  iwto  oblivion. 

Lin  1873,  Sir  William  Thomson  resuscitated  and  republished  it. 
lie  baa  fitted  it  out  in  a  fashionable  dress,  made  out  of  elastic 
molecules  instead  of  hard  atoms,  and  has  satisfied  himself  that  it 
is  consistent  with  modern  thenno*dynamics  and  a  perennial  gravi- 
tation. 
I  Let  us  now  look  in  a  wholly  different  quarter  for  the  meehanieal 
Prigin  of  gravitation.  In  1870,  Pruf.  Ciutlirle  gave  an  account  of 
a  novel  experiment,  viz: — the  attraction  of  a  light  body  by  a 
tuning-fork  when  it  was  set  in  vibration.  Thomson  repeated  the 
experiment  upon  a  suspended  eggshell  and  attracted  it  by  a  simple 
wave  of  the  hand.  Thomson  remarka  ''that  what  gave  the  great 
charm  to  these  investigations,  for  Mr.  Guthrie  himself,  and  no 
doubt  also  for  many  of  those  who  heard  his  expositions  and  saw 
his  experiments,  was,  that  the  results  belong  to  a  class  of  phe- 
jmena  to  which  we  may  liopefully  look  for  discovering  the  mech- 
lism  of  magnetic  force^  and  possibly  also  the  mechanism  by 
^which  the  forces  of  electricity  and  gravity  are  transmitted/*  By 
a  delicate  mathematical  analysis,  Tliorason  arrives  at  the  theorem 
that  the  *^  average  pressure  at  any  point  of  an  incompresstblet 
IVictionless  fluid,  originally  at  rest,  but  set  in  motion  and  kept  in 
motion  by  solids,  moving  to  and  fro,  or  whirling  round  in  any 
manner,  tlirough  a  Unite  spac^eof  it,"  would  explain  the  attractions 
just  descril>ed.  Moreover,  he  is  persuaded  by  other  effects  liesides 
those  of  light,  that,  in  the  interplanetary  spaces  and  in  the  best 
artificial  vacuum,  the  medium  which  remains  has  '*  perfectly  de- 
cided mechanical  qualities,  and,  among  others,  that  of  being  able 
to  transmit  mechanical  energy,  in  enormous  quantities;**  and  he 
cherishes  the  hope  that  his  mathematical  theorems  on  abstract 
hydrokinetics  are  of  some  interest  in  physics  as  illustrating  the 
great  question  of  the  eighteenth  and  nineteenth  centuries : — Is 
ttion  at  a  distance  a  reality,  or  is  gi'avitation  to  be  explained,  as 
now  iKdieve  magnetic  and  electric  forces  must  be,  by  action  of 
intervening  matter? 

In  1869  and  1873,  Prof.  Challis  of  Cambridge,  England,  pub- 
lished two  works  on  the  Principles  of  Mathematical  Physics. 
They  embody  the  mature  reflexions  of  a  mathematical  physicist 
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at  the  arlvanced  age  of  ihreciFcorc  yrara  ami  U^i.  ClialU* 
lieves  that  tliere  is  suUieleiit  evidence  for  the  erintenon  of  Hlmr 
and  tttomsas  physical  realities.  He  then  proceeda  to  ««j  :-***TIh» 
funVlairieiital  and  only  admissible  idea  of  forrfi  i-i  that  of  p€^^»m»n^ 
exerted  either  actively  by  the  ether  agniuftt  Ui«  »urfii<?0  of  tba 
atoms,  or  as  reaction  of  the  atom^  on  the  ether  by  re^iiitjuir«;  io 
tlmt  pressare.  The  principle  of  deriving  Aindntncntiti  |)hy«tc&l 
conceptions  from  the  iadicalions  of  the  senses  doc«  not  {wliuil  of 
regarding  gmcity^  or  any  other  force  varying  with  dbtanc©*  a»  An 
essential  quality  of  mutter,  because,  acconling  to  that  prili«i|ile, 
we  must,  in  seeking  for  the  gimp  lest  idea  of  phyMicnl  foree»  bavt 
regard  to  the  sense  of  innch.  Now,  by  tins  sense,  we  obtain  a 
perception  of  force  as  pressure,  distinct  and  uniqni%  and  mtt  in* 
volving  the  variable  element  of  diHtanee,  which  enler«  inUi  Uir 
perception  of  force  as  derived  from  the  acuhe  of  Mljjjht  alooe* 
Thus,  on  the  ground  of  simplicity  as  well  ns  of  distinct  pereepU- 
bility,  the  fundamental  idea  of  force  is  pressure/*  A*  all  other 
matter  is  passive  except  when  acted  upon  hy  the  etlrcr,  tbe  i»llier 
itself,  in  its  quiescent  slate,  nuist  have  uniform  density,  it  moit 
be  coejftensive  with  the  vast  regions  in  which  tiiiitu»rial  fort<  b 
displayed.     Chaltis  had  prepared  himself  for  the  chi<  i  '  .ml 

defence  of  his  dynamical  theory  by  a  profound  stmiy  '  .fri 

of  motion   in  elastic  fluids.     From  the  mathematical   fomia  rn 
which  he  has  expressed  thene  lawi*  he  has  attempted  t<     '  tln! 

principal  experimental  teHutt^  in  light,  heat,  gravitation,  ly, 

and  magnetism*      Some  may  think   that   Mr.  Chalbs   itskA  tiuiM* 
nothing  but  clothe  his  theory  in  the  cast  oif  garments  of  an  obifO* 
lete  philo90|>hy.     If  its  dress  is  old,  it  walks  ujw>n  new  Icgii.     I'lwf 
interplay  between  ether  and  atoms  is  now  brought  on  to  Ibe  stage, 
not  as  a  speculation  sup{>orted  by  metaphysical  and  theoIo^ctU 
arguments,  but  as  a  phytiical  reality  with  mathematical  »upfM>KA, 
1  should  do  great  injustice  to  this  author  if  1  left  the  iin] 
that  he  himself  claimed  to  have  covered  the  wliolc  groun^:  ,  ,   .,. . 
system  by  proof.     Mathematical  difficulties  prevented  hiro  flram 
reaching  a  numerical  value  for  the  resultant  action  of  a  wavi»  of 
ether  upon    the   atom.     What   he   has  written   is  the  goldffxifit, 
pointing  the  direction  in  which  science  is  next  to  txavd :  but  Um 
end  of  the  journey  is  yet  a  great  wny  off.     The  rt^praKHJ  f 
of  Mr.  Challis  against  the  poi>ular  physics  of  the  <lay,  .-: 
L>old  proclamation  of  the  native,  independent  motion  of  ibe  etiicr. 
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re  ai^ntcd  eritic*isin.  What  prevents  the  free  ether,  a^skg  the 
lute  Sir  John  llerschol^  frora  expaudiug  iiito  infinite  space?  Mr* 
Challis  replies  that  we  know  nothing  about  tn{iiiit42  space  or  what 
happens  there,  but  the  existence  of  the  etlier,  where  our  experi- 
ence can  follow  it,  is  a  physical  reality.  The  source  of  the  mo- 
tion which  the  etiier  acquires  is  not  the  sun :  for  the  most  eiUcient 
cause  of  solar  rarlintion  is  gravitation  and  condensation.  Our 
author  avoids  the  vicious  circle  of  making  gravitation*  first  the 
reason  and  afterwards  the  consequence  of  the  motion  of  the  ether. 
He  says;  **lt  follows  that  the  sun's  heat,  and  the  heat  of  masses 
ID  general,  are  stable  quantities,  oscillating,  it  may  be,  like  the 
planetajy  motions,  about  mmn  values,  but  -never  permanently 
changing,  so  long  as  the  Upholder  of  the  universe  conserves  the 
force  of  the  ether  and  the  qualities  of  the  atoms.  There  is  no  law 
of  destructibility :  but  the  same  Will  that  conserves  can  in  a  mo- 
ment destroy."  The  following  remarks  upon  this  theory  deserve 
our  attention.  **  The  explanation  of  any  action  between  distant 
bodies  by  means  of  a  clearly  conceivable  process,  going  on  in  the 
intervening  medium^  is  an  achievement  of  the  highest  scientific 
value.  Of  all  such  actions  that  of  gravitation  is  tlie  mo»t  univer* 
sal  and  the  mui^t  mysterious.  Whatever  theory  of  the  constitu- 
tion of  bodies  holds  out  a  prospect  of  the  ultimate  explanation  of 
the  process  by  whicli  gravitatioD  is  effected,  men  of  science  will 
be  found  ready  to  devote  the  whole  remainder  of  their  lives  to  tlie 
development  of  that  theory," 

The  hypotheses  of  Clmllis  and  Le  Sage  have  one  thing  in  com- 
mon ;  the  motion  of  the  etiier  and  the  driving  storm  of  atoms 
must  come  from  outside  the  world  of  stars.  **0n  either  llieory, 
the  universe  is  nnt  even  temporarily  automatic,  but  must  be  fed 
from  momeut  to  moment  by  an  agency  external  to  itself,"  Our 
science  is  not  a  final ity.  The  material  order  which  we  are  said  to 
know  makes  heavy  drafts  upon  an  oUler  ur  remoter  one,  and  tluit 
again  upon  a  thirds  The  world,  as  science  looks  at  it,  is  not  self- 
sustaining.  We  may  abandon  the  hope  of  explaining  gravitation, 
and  make  attraction  itself  the  primordial  cause.  Our  refuge  then 
is  in  the  sun.  When  we  qualify  the  conservation  of  energy  by 
the  disiiipation  of  energy,  the  last  of  which  is  us  much  an  iuduc^ 
tion  of  science  as  the  first,  the  material  fabric  which  we  bave 
constructed  still  demamls  outward  support,  Thomson  calculates 
that,  within  the  historical  period,  the  sun  haa  emitted  huudreds  of 
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times  as  much  raeclianical  energy  fts  ia  contained  In  the  aotind 
motions  of  all  the  planets.  Ttiis  energy^  he  says,  i»  (lliiai|ialfd 
more  and  more  widely  through  endless  spaee^  and  never  Hah  beeit^ 
probably  never  can  be,  restored  t^  the  sun,  without  acts  a«  imidl 
beyond  the  scope  of  human  intelligence  as  a  crc^atiOR  or  atititUil»» 
tion  of  energy,  or  of  matter  itself,  would  be. 

From  the  earliest  dawn  of  intellectual  life,  a  general  theory  of 
the  constitution  of  matter  has  been  a  fruitful  subject  of  dct»U« 
and  human  science  and  philosophy  have  ever  been  d;*  '-ir 

heads  Hgaitist  the  intractable  atoms.    The  engemesii  ol  i  ^^^ 

aion  was  the  greater,  the  more  hopeless  the  sotiiUaii.  For  mwmj 
man  who  set  up  an  liypothesis  upon  the  subject  th  IiAlf  « 

doxen  others  to  knock  it  down;  until  at  last  sp*  ^  which 

bore  no  flrait,  waa  suspende<l.  A  lingering  interest  still  hunf 
around  the  question,  whether  matter  was  not  infinitely  divisible, 
and  the  atomic  philosophers  were  not  chasing  a  c:hiioi«ra.  From 
every  new  decision  on  this  single  i>oint  there  was  an  apfieal*  «iid 
the  foothold  which  the  atoms  had  secured  in  chemistry  was  gradii* 
ally  subsiding.  Of  a  sudden,  the  atomic  theory  has  gaincil  a  tttiw 
lease  of  life.  But  the  hero  of  the  new  drama  is  not  tlie  atom  hot 
the  molecule.  In  all  the  physical  sciences,  inelutliag  astronfomy, 
the  war  has  been  c^n'ied  home  to  the  molecules :  and  the  InteUec- 
tual  victories  of  this  and  the  next  generation  will  be  on  this  nar- 
row field.  From  the  outlying  provinces  of  physics  ;  from  the  stm* 
the  stars  and  the  nebulie ;  from  the  comets  and  meteors ;  ftom  tht 
zodiacal  light  and  the  aurora;  from  the  exquisitely  lei  'nd 

mysterious  ether;  the  forces  of  nature  have  been  mo>  ^  jO- 
rcrging  lines  to  this  common  battle  ground,  and  some  nboaU  ol 
victory  have  already  been  heard.     In  the  long  and  •  idecon* 

trover&3^  between  Newton  and  Leibnitz,  and  their  :  ^,  m  tu 

the  true  measure  of  foroe.  It  was  charged  against  the  NirirtOBiagi 
rule  that  force  was  irrecoverably  lost  whenever  a  c^i"  rm\ 

between  hard,  inelastic  bodies.     The  answer  was,  i  iid 

anticipates!  the  objection  and  had  avoided  this  kind  of  matter.  In* 
elastic  l)odies  were  yielding  Ixxlies,  and  the  force  which  '  '  '  »^p- 
peared  ft'om  the  motion  had  done  its  work  in  clianginu  t>e^ 

But  unless  the  boily  could  recover  its  original  figure  by  elastictiyt 
there  was  no  potential  energy  and  force  was  annihilatisl.  Ic  is 
now  bclieveil,  and  to  a  large  extent  demonstrateil,  that  the  force, 
apparently  lost,  has  l>een  transformed  into  heat,  elettriciljr  or 
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other  kind  of  mulecular  motion,  of  which  the  chnnge  of  shape  is 
ouly  the  outward  ai^ri,  Tlie  estahlishnient  on  a  firm  foundation 
of  theory  and  experiment  of  the  so^alled  conservation  of  energy, 
the  child  of  the  correlation  of  physical  forces,  ia  one  of  the  first 
(tniU  of  molecular  mechanics. 

It  is  no  disparagement  of  this  discovery,  on  which  was  con* 
centrated  the  power  of  several  minds,  to  call  it  an  extension, 
though  A  vast  one,  of  Newton's  law  of  inertia,  of  Leibnitz's  vis 
viva^  and  of  Huyghens*  and  Bernouilli*s  conservation  of  living 
forces ;  these  older  axioms  of  mechanics  having  free  range  only 
in  astronomy,  where  friction,  resistance  and  coUibion  do  not  inter- 
fere. The  conservation  of  energy,  in  its  exteniled  signification, 
promises  to  be,  like  its  forerunners,  a  valuable  guide  to  discovery, 
especially  in  the  dark  places  into  which  physical  science  has  now 
penetrated.  The  caution  which  Lagrange  has  given  in  reference 
to  similar  mechanical  principles,  s'uch  as  the  conservation  of  the 
motion  of  the  centre  of  gra\'ity,  the  conservation  of  moments  of 
rotation,  the  preservation  of  areas,  and  the  principle  of  least 
action,  is  not  without  its  applicability  to  the  new  generalization* 
Lagrange  accepts  them  all  as  results  of  the  known  laws  of  me- 
chanics and  not  as  the  essence  of  the  laws  of  nature.  The  most 
tliat  physical  science  can  assert  is  that  it  possesses  no  c\ idcnee  of 
the  destnictibility  of  matter  or  force. 

It  is  not  pretended  that  the  existence  of  atoms  has  been  or  can 
proved  or  disproved.  Some  chemists  think  that  the  atomic 
theory  ia  the  life  of  chemistry:  others  have  abandoned  it.  Ita 
importance  is  lost  in  that  of  tlie  molecular  theory.  And  what  has 
thiii  aucompHshed  to  justify  its  existence?  If  we  define  the  mole- 
cule of  any  sul>stance  as  the  smallest  mass  of  that  substance 
which  retains  all  its  chemical  properties,  we  can  start  with  the 
extensive  generalization  of  Avogadro  and  Ampere,  that  an  equal 
volume  of  every  kind  of  matter  in  the  state  of  vapor,  and  under 
the  same  pressure  and  temperature,  contains  an  equal  number  of 
such  molecules.  The  conception  of  matter  as  consisting  of  parts, 
which  are  perpetually  flying  over  their  microscopic  orbits  and  pro- 
ducing by  their  fortnitcuis  concourse  all  the  observed  qualities  of 
bodies,  is  as  old  as  Lucretius.  He  saw  the  magnified  symbol  of  his 
hypothesis  in  the  motes  which  chase  one  another  in  the  sunbeam. 
One  of  the  Bernoulli  is  tlmught  that  the  pressure  of  gases  might  be 
caused  by  the  incessant  impact  of  these  little  masses  on  the  vessel 
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which  held  them.  The  discovery  that  heat  was  a  moltofi  and  not 
A  substance,  foreshadowed  by  Bacon,  made  probable  by  Rimi/oftl 
and  Davy,  anil  rigidly  jiroved  by  Blayer  and  »Tuale  wlteti  they  iil>- 
tained  its  exact  mechatiical  equivalent,  opened  the  wtky  to  th§ 
dy nuraical  theory  of  gasc3.  Joule  calculatcti  the  velocity  of  thll 
promiscuous  artillery,  rendered  harmless  by  the  mloutenesd  of  Ibe 
misniles,  and  found  that  the  boasted  gun*t  of  moderu  warfjut*  eoakl 
not  compete  with  it.  Clausius  consummated  the  kinetic  tUc<>ry  of 
gases  by  his  powerful  mathematics,  and  derived  from  It  the  exper* 
imentai  laws  of  Mariottc,  Gay-LnHi*ac  and  Charle*.  T:  '  ut* 
sumption  of  datii,  more  or  less  plaubiblc,  several  malli  o« 

have  succeeded  in  computing  the  si5:e9  and  the  masses  of  llitr  idoI^ 
ecules  and  some  of  the  elements  of  their  motion-  It  should  ooi 
be  forgotten  that  mathematical  analysts  is  only  a  rigid  »ysttfixi  of 
logic  by  which  wrong  premises  conduct  tbc  more  surely  to  aq  Ijh 
correct  conclusion.  To  claim  for  all  the  conclusions  which  havw 
been  published  in  relation  to  the  molecules  the  certainty  wWdi 
fairly  belongs  to  some  of  them  would  pri?]udice  the  whale  cause* 

One  of  the  most  interesting  investigations  In  molecular  me- 
chanics was  published  by  Helm  hoi  t2  in  1858.  It  is  n  matliemati-^ 
cal  discussion  of  what  he  calls  ring- vertices  in  a  perfect,  fnciiocK 
less  fluid.  Helmholtz  has  demonstrated  that  such  vortices  poaaeis 
a  perpetuity'  and  an  mviolabillty  once  thought  to  be  reaUzed  only 
by  the  eternal  atoms.     The  ring-vortices  may  hustle  tn'  r, 

and  pivss  through   endless   transformations,  but   they  «  :   ihi 

broken  or  stopped.  Thomson  seized  upon  them  «s  tho  imperson- 
ation of  the  indestructible  but  [elastic  molecule  •  e  waa 
looking  for,  to  satiety  the  present  condition  of  plij  /ieooe. 
The  element  of  the  new  physics  is  not  an  atom  or  a  eongeriet  of 
atoms  but  a  whirling  v&pov,  Tho  molecules  of  Xhe  sairn-  '  c^ 
have  one  invariable  and  unchangeable  mass:  Ihcy  am  ii>  lo 
one  standard  pitch  and,  wlien  incandescent,  emit  Ute  same  kind  of 
light.  The  music  of  the  spheres  has  left-  the  heavens  and  Dotitt^* 
scended  to  the  rhythmic  molecules.  There  is  here  no  birth  ur  lieatlt 
or  variation  of  species.  If  other  masses  than  the  precipe  ouen  which 
represent  the  elements  have  been  eliminated,  where,  anltj*  Max- 
well, hav^e  they  gonfe?  The  spectroscope  «ioes  not  sImjw  Uwnn  in 
the  stars  or  uebuhe*  Tlie  hydrogen  and  sodium  of  remotest  space 
are  in  unison  with  the  hydrogen  and  sodium  of  earth* 

In  the  phraseology  of  our  mechanics  we  delink  jnatier  and  forefi 
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06  If  they  had  an  independent  existence.  But  we  have  no  con- 
ception of  inert  matter  or  of  diseinbodied  force*  All  we  know  of 
matter  is  its  pressure  and  its  motion.  The  old  atom  had  only 
potential  enerj^y;  the  energy  of  its  substitute,  the  molecule,  is 
partly  potential  and  partly  kinetic.  If  it  could  be  shown  that  all 
the  phenomena  displnyed  in  the  physical  world  were  simply  trans- 
mutations of  the  original  energy  existing  in  the  molecules,  phys- 
ical science  would  be  satisfied.  Where  physical  science  ends, 
natural  philosophy,  which  is  not  wholly  exploded  from  our  vocab- 
ulary, begins.  Natural  philosophy  can  give  no  account  of  energy 
when  disconnected  with  an  ever  present  Intelligence  and  Will* 
In  Herschers  beautiful  dialogue  on  atoms,  after  one  of  the  speak- 
ers had  explained  all  the  wonderful  exhibitions  of  nature  as  the 
work  of  natural  forces,  Ilermione  replies: — •^^ Wonderful,  indeed! 
Anyhow,  tliey  must  have  not  onl}'  good  memories  but  astonishing 
presence  of  mind,  to  be  always  ready  to  act,  and  always  to  act, 
without  mistake,  according  to  the  primary  laws  of  their  being,  in 
every  complication  that  occurs/*  And  elsewhere,  "Action,  vnth^ 
out  will  or  effort,  is  to  us,  constituted  as  we  are,  unrealizable, 
unknowable,  inconceivable."  The  monads  of  Leibnitz  and  the 
demons  of  Maxwell  express  in  words  the  personality  implied  in 
every  manifestation  of  force. 

In  this  imperfect  sketch  of  the  increased  resources  and  the 
present  attitude  of  the  physical  sciences  I  have  not  aimed  to  speak 
aa  an  advocate ;  much  less  to  sit  as  a  judge.  The  great  problem 
of  the  day  is,  how  to  subject  all  physical  phenomena  to  dynamical 
laws.  With  all  the  experimental  devices,  and  all  the  mathematical 
appliances  of  this  generation,  the  human  mind  has  been  battled  in 
its  attempts  to  construct  a  universal  science  of  physics.  But 
nothing  will  discourage  it.  When  foiled  in  one  direction,  it  will 
attack  in  another.  Science  is  not  destructive,  but  progressive. 
While  its  theories  change,  the  facts  remain.  Its  generalization* 
Jening  and  deepening  from  age  to  age.  We  ma3'  extend  to 
theories  of  physical  science  the  remark  of  Grote  which 
CbalUs  quotes  in  favor  of  his  own :  —  "  its  (Vuitfnlness  is  its  eor- 
rectihility/'  Instead  of  being  disheartened  by  difficulties,  the 
true  man  of  science  will  congratulate  hiraaelf  in  the  words  of 
Vauvennrgucs,  that  he  lives  in  a  world  fertile  in  obstacles.  Im- 
mortality would  be  no  boon  if  there  were  not  something  left  to 
discover  as  well  as  to  love.     Fortunate,  thought  Fontenelle,  was 
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Newton,  beyoml  all  other  men,  in  having  a  whole  fircJih  uotfem 
before  him,  waiting  for  an  explanation*  Uut  ecteoco  wnats  m 
Alexanders  weeping  because  there  are  not  other  worlds  to  cooqacr. 
For  every  heroic  Columbus,  who  Uunehes  forth,  b  it 

bark,  upon   untried   oceans,   seeing  before  him   r  i  ts 

where  others  behold  only  a  wilderness  of  waters>  there  ftf«  prtc* 
ious  discoveries  in  reserve.  Surely  the  time  has  not  yet  oohm 
when  the  men  in  any  section  in  this  Association  can  fold  their 
arms  and  say:  —  It  is  finished.  Unless  our  ^bysiclsU  «n»  con* 
tented  to  lag  behind  and  gather  up  the  crumbs  which  fall  from  tht 
rich  laboratories  and  studies  of  Europe,  they  must  unite  Uj  iMu 
c&te  manipulation  the  power  of  mathematical  analystB*  MsUmh 
maties  wins  victories  where  experiment  has  been  beaten^  With 
good  reason  we  applaud  the  many  brilliant  BtuecessGd  of  IhaUh* 
mental  t*e8eareh.  Mathematical  analysis^  with  its  multitaditMius 
adaptations,  is  the  only  key  which  will  fit  tho  most  intricate  wmidi 
in  the  treasury  of  science.  With  the  help  of  her  mathemalksl 
physicists,  Great  Britain  has  now  t^ken  a  position  in  teience 
which  she  has  not  held  before  since  the  days  of  Newton*  In 
Germany,  the  physicists  do  not  hold  back  fh>m  the  most  lUfflenU 
problems  of  the  day,  because  they  are  led  along  by  exp^rinieiit 
on  one  arm  and  by  mathematics  on  the  other.  The  leal  of  thp 
Italian  scientists  prevails,  over  even  the  terrors  of  Vesuiiits^  and 
makes  them  ready  to  become  martyrs,  like  Pliny  the  dder,  to 
nature  and  humanity.  France,  too,  out  of  the  very  ashe«  of  her 
humiliation,  sends  an  inspiring  word  to  os.  Since  her  defeat,  her 
scientific  spirit  has  been  aroused  as  it  was  after  the  days  of  tile 
first  revolution.  Her  Association  for  the  Advancement  of  Sdcooe 
is  only  a  two  year  old  infant ;  but  it  has  sprung  into  cxbteoe«t 
like  Minerva  ttom  the  head  of  Jupiter,  fullgr^  '  ^4, 

Already  it  has  displayed  a  vitality  and  a  i>i     .  bta 

Association,  in  its  opening  manhood,  has  not  yet  acquired.  Tht 
words  of  its  first  President  are  as  tnie  for  the  United  States  bb  for 
France  ;  —  that  the  strength  and  glory  of  a  country  are  not  hi  lli 
arms  but  in  its  science* 
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We  now  attempt  to  consider  morphologically  the  phenomena  of 
the  development  of  the  Muscid®,  as  discussed  in  the  foregoing 
chapters.  In  the  first  place,  the  theories  above  laid  dawn  seem  to 
be  thoroughly  established,  i. «.  that  we  have  in  the  metamorphosis 
of  the  flies  nothing  to  do  with  a  simple  change  of  skin*  Indeed, 
the  additional  metamorphosis  is  accompanied  by  a  casting  aside 
and  new  formation  of  the  chitinous  framework  which  underlies 
the  body,  but  this  has  a  very  subordinate  signifteation.  The  sys* 
terns  of  organs  of  the  larva  disappetir  simultaneously,  it  may  be 
completely,  it  may  be  only  histologically ;  and  out  of  the  frag- 
ments the  tissues  build  up  a  new  body*  It  is  a  matter  of  doubt 
whether  to  cousidei'  the  hirva  and  pupa  as  one  and  the  same  iudi- 
vidual,  Or  whether  we  have  not  in  reality  an  alternation  of  genera- 
tions, I  think  that  those  who  speak  of  a  metagenesis  in  certain 
Echinoderms  should  regard  this  also  as  such,  if  with  V-  Carus^t 
we  consider  metamorphosis  as  a  series  of  developments  in  which 
the  animal,  during  a  certain  stage  in  its  development^  is  provided 
with  provisional  organs ;  but  metagenesis  as  that  in  which  this 
whole  developmental  stage  itself  (Ammc)  must  be  considered  as  a 
provisional  one,  so  that  It  readily  follows  that  the  system  of  organs 
of  the  larva  taken  collectively  is  provisional,  or  in  other  words, 
that  the  larva  itself  is  a  provisional  stage,  while  the  0y  must  be 
considered  as  a  new  individual ;  such  process  taking  rank  as  an 
alternation  of  generations.  At  all  events  from  the  Pluteus-form 
larva  new  organs  arise  in  the  sea  star,  as  from  the  larva  in  the  fly. 
There  is  the  alimentary  canal  and  tlie  water  vascular  system,  which 
last,  though  in  a  plainly  undeveloped  condition,  is  already  par* 
tially  developed  in  the  larva.  Here  wo  have,  except  the  hypo- 
derm  of  the  abdominal  segments  of  the  larva,  no  parts  which  pass 
into  the  pupa  without  previously  undergoing  a  total  revolution. 
The  alimentary  canal  and  the  water-vascular  system  of  the  Echino- 


*  Forming  the  olosiDg  chapter  Va  "Die  Kntwlcklung  dor  DijUeroii,"  1S04, 
f  Sffttecn  dor  UiieritfCheu  iloritUologie,  LoUizI^t  lBKt«  |*>  3<U. 
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derm  larva  at  no  time  perform  their  Tunctiou  ;  thej  <  ^^ 

develop  more  perfectly ;  thej'  grow  more  complicali:  .  ...  -uir 
etrueture ;  they  throw  oef  their  paits  singly ;  they  auly  Imld  lo 
reserve  their  histological  atructure  in  order  to  become  phy«ioli^ 
leuUy  capable  of  performing  their  functions. 

In  the  Muscidaj,  on  the  contrary,  each  organ  of  the  larva  dooi 
not  become  entirely  lost,  though  bordering  upon  a  hi-*«i  "  "  "  #, 
becoming  functionally  incapable,  their  histological  el*  i#- 

aoh'e  themselves  into  a  blastema,  from  which  a  now  liistfilogiml 
element  must  arise.  The  only  difference  from  the  tc»t:  *  '  lo* 
tion,  8«ch  as  befalls  the  muscles,  the  fat  bodies,  eto.,  i  at 

the  deatruction  of  tissues  here  becomes  a  continnous  proe4!!»,  abiI 
the  new  organs  are  built  up  out  of  the  same  material  iv*,'  *  jo*^ 
posed  the  old  ones.     This  cibtains  in  the  intesliue,  ti  ^u» 

system  and  the  dorsal  vessel.  But  a  surprising  analog^"  to  llw 
development  of  the  Echinodenn  occurs  in  the  fornialion  of  Iht 
imaginal  disks.  As  the  body  of  the  Echinoderm  select*  at  Heti'Tal 
points  aroand  the  alimentary  canal  of  the  larva  hidltTerctit  PtII 
masses,  and  then  all  unite  and  consoli<late  into  a  single  mass,  bo 
arise  at  different  places  wkhin  the  body  of  the  fly  brva^ — here 
still  in  genetic  relation  with  the  organs  of  the  larva  —  masses  of 
indifferent  cells,  which  become  diflereritiated  in  the  cour»*c  of  the 
development  of  the  different  [lartsof  the  imago,  and  become  trmiu^ 
formed  into  a  common  whole.  It  cannot  be  considered  ad  an 
essential  deviation*  that  in  the  Pluteus  larva  thcJic  cell  ma4»e»  arc 
formed  during  the  life  of  the  larva,  while  In  the  muscid  Urm  IIm^ 
are  formed  before  that,  in  ilie  egg  ;  and  this  deviation  oi*€«rii  U» 
such  a  slight  es:tcnt,  as  we  have  seen  above,  that  a  pair  of  ihit 
formative  disks,  those  out  of  which  the  upper  half  of  the  pfo- 
thorax  is  formed,  here  makes  an  exception,  and  is  only  dev^lofied 
shortly  before  the  pupation.  Had  we  considered  the  formftlioia  of 
the  cell  masses  of  the  Ecliinoderm  larva  as  bnds^  then  for  m  sliU 
stronger  reason  is  the  formation  of  the  imaginal  dl  '  '  '  t*  Moa- 
cidae  a  budding  process.     Tbey  are  outgrowths  c-t  ntmen- 

tary  membrane  of  the  nerves  and  trache®  of  tissun,  ^! 
they  are  not  histcdugicHlly,  are  yet  fili     '  V  -Really  eqf  '  ri> 

the  complete  fibrous  tissues  of  the  \\-\  ^.     BoUj  ?ff 

essentially  derived  from  an  amorphous,  fuudaenontiU   »ub 
which  scorns  to  have  the  capabilities  which  the  morr  ^  -'-' 
in  hititology  adcribe  to  the  peculiar  restorative  qu^n  .'D- 
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nectivc  tissue  of  vertebrates,  **  e.  of  building  up  cells,  and  of  re- 
turning to  that  from  whitb  it  originated. 

I  find  it  gcncrully  true  that  the  nuclei  lying  near  a  recent  disk 
become  metamorphosed  into  disk-forming  cells;  tha*  they  sur- 
round themselves  with  cells,  and  multiply* like  the  other  disk-cells* 
Such  a  process  may  be  seen  in  the  exceptionally  late  appearance 
of  the  upper  prothoracic  disks.  Tliese  dibki*  are  already  formed 
in  the  egg  out  of  the  embryo  cells, — out  of  the  same  material  as 
the  tegumentary  membrane  with  which  they  develop.  They  could 
only  in  an  ideal  sense  be  regarded  as  outgrowths  of  this  regu- 
mentary  mendirane  ;  so  tlie  upper  prolhoracic  disks  arc,  in  reality, 
nothing  hut  outgrowths.     The  nuclei  of  the  pentoneal  skin  form 

ells,  and  increase  in  number,  constituting  the  disks.    We  have  here 
bud  which  scarcely  dilfors  from  the  buds  which  are  concur ned 
in  the  formation  of  new  stigmata  in  the  first  moulting  of  the  larva, 

ad  we  shoidd  almost  err  in  coimidering  the  morphological  value 
E^f  this  disk  to  regard  it  as  a  true  irnagiual  disk  ;  it  should  at  least 
not  be  compared  with  those  of  the  free  Tipulidro  larvfo,  in  which 

bey  have  a  by  far  more  complicated  structure,  while  they  are  con- 

Jderably  larger,  and  are  indicated    contemporaneously  witlj  the 
formation  of  the  other  disks  of  the  thorax. 
As   I  cannot  agree  with  that  opinion  which  regards  the  welU 

Qown  metamorphosis  of  I'k'hiuoderms  as  a  metagenesis,  so  am  I 
still  far  from  proposing  that  there  is  such  a  motamorphoBis  in  the 
Muscidic,  We  must  certainly,  with  V,  Cartis  and  J,  Miiller,  con- 
aider  it  in  this  respect  as  irrelevant  whether  the  nurse  produces 
one  or  more  germs  (in  a  monogenous  way)  ;  whether  the  animal 
jrowing  from  the  egg  develops  into  a  sexual  form,  or  whether  it, 

[jt  capable  of  that,  at  the  end  ui  its  development  prodtjces  germs 
(buds)   which  build  up  a  sexual  animal ;   or  whetTier  the  series  of 

evelopmental  forms  from  the  embryo  up  to  the   sexually   ripe 

ainml  end  in  one  or  two  individuals.  The  answer  in  both  cases 
"seems  to  me  not  doubtful.  In  the  Efhinoderms  as  in  the  Mnscidae 
we  hav*^  to  deal  with  a  metamorphosis,  not  with  an  alternation 
of  generations.  Larva  and  sexually  mature  animal  are  one  and 
the  same  individual.  In  the  Eehlnoderms  it  seems  to  me  this  is 
evident  in  that  the  internal  organs  (intestine  and  water  canal  sys- 
tem) are  present,  and  toitfiout  an^f  intetrupHon  of  thtir  ft4nctwn» 
pass  over  from  the  larval  stage  to  the  adult  sea  star ;  so  that  a 
single  germ  will  not  from  the  beginning  pass  by  gradual  difleren- 
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tiatioD  into  the  perfected  animal  but  rather  dbUnct  ftccviDiilsyioiiift 
of  cells  take  place  ami  iit  the  course  of  development  fr**  »•  "^-w*  to 
the  new  ** individual." 

But  in  the  flies  there  is  another  fact  which  compels  ii«  ta  look 
upon  the  larva  and  pupa  as  a  single  individual,  hciwerer  alight 
may  be  the  community  in  organs  and  cxtf^mal  form  Wtweeo  the 
two  developmental  stages.     It  is  this  circn instance  '  iuuim 

mass  of  organized  substance  constitutes  the  body  «■  ,:  Qwiag 

larva,  as  of  the  fly*  During  the  metamorphoitU  no  ^rowik  Colcu 
place.  The  lar\*al  skin  is  thrown  off,  the  insect  fomiK  a  eaM 
around  itself  beneath  whose  shelter  it  remains  and  builds  up  Ibi 
final  form  of  the  perfect  insect.  It  takes  In  or  gives  oot  prodoeil* 
of  CoinbusUon  of  the  still  unceasing  process  of  resi    :  W% 

have  in  a  manner  a  second  egg-development,  and  <rid(l«r 

egg  and  larva  as  a  single  IndividuaU  so  must  the  pfipa»  tliOQ^  ool 
containing  the  undeveloped  larva  as  a  yolk,  be  conniderfd  aa  one 
and  the  same  individual.  But  it  does  not  hap[)en  that  there  Is  no 
stage  in  the  development  of  the  pupa  in  which  the  larval  organs 
are  not  present ;  though  the  organs  of  flight  are  indeed  oewly 
formed,  the  exclusion  of  the  larval  body  does  not  t^ke  place  md* 
deuly,  but  very  gradually  it  grows  |iarallet  with  a  whole  seHei  of 
formations  of  new  structures.  Larva  and  fly  overlap  r-*  *■  ■••'^. 
There  can  be  no  doubt  that  they  are  one  and  the  same  i  1 ; 

that  their  development  also  is  to  be  considered  as  a  tnetumor- 
phosis. 

It  is  still  the  most  complete  metamorphosis  conceivable  wUkli 
we  find  in  the  Muscida?,  far  more  complete  —  I  do  not  profe^n  to 
speak  from  more  recent  observations — than,  for  oxample,  the  rart- 
amorphosis  of  the  Lepidoptcra.  The  destruction  of  the  larval 
organs  is  in  the  Lepidoptera  much  less  complete,  as  the  tepl<)of>- 
terous  pupa  has  the  power  of  moving  its  hind*lK>dy,  The  tnaaQkHi 
of  the  larval  segments  concerned  In  tlie  movements  iHPcra  to  re* 
main,  and  the  nervous  power  is  not  interrnpted  ;   ■  rn- 

munication   between   the  nervous  centre  and  the       ,  '\m 

consciousness  of  the  animal  remains,  it  reacts  on  stimiilaticro*  Ac* 
cording  to  Herold  the  pulsation  of  the  dorsal  vr      '  .    *n» 

pupa  in  short  ceases  not  for  a  moment  to  be  h  ,  wbilf 

the  life  of  the  Muscid  is  as  latent  as  that  of  the  fertilized  egg. 

Through  the  transfer  of  many  organs  of  the  larva  "  **>j  pop* 
thei-e  Is  less  need  of  the  rebuilding  of  i>arU.     I  lii  vitn  in 
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the  Lepidoptera  the  origin  of  the  thorax  ts  from  the  hjfpodermis  of 
the  larva ;  that  no  thoracic  disks  are  developed  witliiu  the  bod}^, 
but  that  the  appendages  of  the  thoracic  segments  grovr  by  a  direct 
metamorphosis  from  the  limbs.  The  wings  alone  have  a  special 
mode  of  developmeat  and  in  a  very  peculiar  way. 

I  think  that  the  kind  and  mode  of  formation  of  the  thorax  in 
the  pupa  of  insects  have  the  closest  connection  with,  at  first  sight* 
a  very  subordinate  circumstance,  the  presence  or  absence  of  true 
limbs  in  the  larva.  /  thinks  that  especially  where  the  three  sepmetUi 
of  the  larva^  immediatehj  following  the  head  bear  appendages^  the 
corresponding  appendages — the  legs — of  the  aduU  insect^  are  forined 
by  a  simple  metamorphosis ;  while  on  the  other  hand^  whmi  these 
limbit  are  wanting  in  the  larva ^  there  are  found  thoracic  s&iles  within 
the  body  of  the  larva;  and  7iot  only  the  appendages  bid  also  the  nxilh 
of  the  body  are  new  structures. 

All  tny  observations^  new  and  old,  agree  with  this  view ;  among 
others  the  earlier  observations  on  the  larva  of  the  gnat,  alrea<ly 
spoken  of,  which  have  only  anal  liinbs^  but  no  typical  segmental 
appendages,  and  in  which  the  structure  of  the  thorax  is  the  same 
as  in  the  Muscidio. 

When  it  is  said  that  the  life  of  the  insect  is  latent  in  the  pupa, 
that  the  asual  functions  of  animal  life,  such  as  motion  and  sensi- 
bility are  wanting,  I  might  speak  of  the  Muscidiie  alone»  and  say 
this  of  all  insects  with  a  similar  mode  of  formation  of  the  timrax. 
There  comes  into  consideration  here,  not  only  the  greater  or  less 
indepentlence  of  development,  the  more  or  less  marked  al>9ence  of 
the  larval  organs,  but  also  the  perioil  of  the  formation  of  the  pupa. 
In  the  TipuHd  larva,  noticed  above,  the  larval  and  ])Upal  states  are 
more  intimately  blended  than  in  the  Muscids,  The  thorax  and 
head  of  the  pupa  are  already  fully  formed,  while  the  larva  is  ac- 
tively swimming  about.  When  the  hu-va  skin  is  cast  off  the 
muscles  of  the  pupa  are  already  at  work ;  the  Ainctiona  of  animal 
life  suffer  no  interruption. 

But  in  the  Muscidie  tlte  loss  of  the  larval  pails  precedes  the 
formation  of  the  body  of  the  pupa.  Hence  we  perceive  no  mo- 
tion, and  in  fact  the  animal  life  is  latent.  The  circulation  of  the 
blood  ceases,  the  peripheral  nervous  system  is  destroyed,  and  the 

ntral  system  loses  any  power  of  action ;  at  the  same  time  all 
^e  inner  organs  become  incapable  of  farther  functional  condi- 
tions.    The  development  of  new  systems  of  organs  begins  with 
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the  rise  of  indirtercnt  ot^lU  in  Hie  nms*  to  bo  i*lu  i  !,,.  j 

UB  bappens  in  tUe  formation  of  the  bbistodenn  in  i  '  v^^  Ihi* 
renewal  of  the  structure  is  seen  in  a  ineasnre  in  lh^  tnlerQal  or* 
gang.     We  can  distinguish  four  modes  of  dev'  Ing 

to  which  the  ptirts  ol  the  fly  originate.     Kither  ^  b9 

larviie  become  persistent,  under  inoilttiention,  or  the  lan^l  oi^^cina 
become  a  foundation  for  the  parts  of  a  fly,  but  are  Utrctwu  off,  mil 
by  celK  ere  they  assume  a  definite  charaet4?r,  Thi^  thinl  and  Uuii 
kind  18  when  an  entirely  new  development  of  partu  Ukm  |»laef, 
the  beginning  of  which  either  dates  at  the  embryonic  or  lanrmi 
periotl  or  al  the  close  of  the  puj»a  state. 

Let  us  consider  this  single  mode  of  development  more  cb^^elj 
as  regards  the  direct  transfer  of  the  lainral  parts  alone  frutn  lb<r 
hypodermis  of  i\m  eiglit  hinder  larval  segments,  which  are  aflrr* 
wards  developed  into  tlie  abdomen  of  the  fly*  The  second  tiKMle 
occurs  in  the  alimentary  canal,  the  Mnlpighinn  %'essdAv  with  tht 
dorsal  vessel  and  the  central  part  of  the  nervous  system.  TImi 
same  process  is  observed  in  all  tliese  organs,  that  of  their  removal, 
cell  by  cell,  with  a  succeeding  new  de\'elopment.  I  mi^rht  term  It 
a  hintoh/iiin.  The  histological  elements  of  the  organ — simple  at 
well  as  compound — suffer  a  fatty  degeneration ;  there  retnaLuM  m 
residuary  mass  tilled  mo8tly  with  fat  molecules,  lu  the  itcrvoiit 
centres  and  ^Ldpighian  vessels  the  nuclei  of  the  cells  hecoioe  per* 
sistent,  and  perhaps  give  rise  to  the  development  of  new  hi«tcw 
logical  elements  ;  whether  this  persistent  mass  deports  itself  like 
the  alimentary  canal,  or  whether  alter  its  destruotlon  It  relaltia  lite 
nuclei,  mu8t  remain  undeter rained*  uevertheles3  this  ^  -.n, 

which  had  composed  the  former  organs,  serves  to  buihl  n;  'Am 

new  ones.  The  products  resulting  from  this  destmctioti  of  oricaiM 
are  not  wholly  dispersed,  but  remain  together  and  so  receive  tlie 
form  of  organs  in  their  totality,  even  if  no  single  hi^tolorical 
element  remain. 

We  must  here  leave  undetermined  bow  the  cells  ssi  to 

form  tiie  new  organs  originate,  though  this  cannot  Ik?  'I  i\m 

regards  the  last  two  modes  of  development  of  the  partii  of  tte 
imago.  They  undergo  a  completely  new  development,  i.  r,  of  all 
those  parts  which  are  not  generally  present  in  tlje  larra,  or  ane 
not  in  their  complete  state  of  functional  activity*  In  tbla  laai 
category  l>e]ongs  the  thorax  and  hfnd  of  the  fltj  and  tkpJr  appendm 
agt»^  also  those  parts  of  the  imago  which  arise  from  the  diak« ; 
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also  the  genital  glands.  With  a  single  exception  all  these  parts 
are  already  formed  in  the  egg^  their  cells  also  arise  directly  fVom 
the  cells  of  the  embryo,  and  in  the  upper  prothoracic  disks,  which 
are  aHierwards  formed,  there  is  still  a  continuity  between  the  em- 
bryonal cells  and  those  of  the  disks  if  still  indirect,  through  the 
mediation  of  the  nuclei  of  the  peritoneal  membrane  surrounding 
the  trachese. 

It  is  well  to  remark — and  it  is  based  on  a  grand  plan  in  the  de- 
velopment of  the  imago — that  only  the  walls  of  the  parts  referred 
to  arise  from  the  formative  disks,  the  skin  alone  and  not  the  mus- 
cles.^ These  last  owe  their  origin  to  a  new  process  of  cell  forma- 
tion which  generally  obtains  in  the  last  half  of  the  period  of  pu- 
pation, and  gives  the  material  for  the  development  of  the  inner 
organs  still  wanting,  the  trachese,  nerves,  the  fat  body  of  the  fly, 
and  the  genital  armature.  I  have  sought  to  call  attention  to  the 
fact  that  we  are  dealing  with  a  "free"  cell  formation,  i.  e.,  that 
the  newly  formed  cells  arise  directly  or  indirectly  from  cells.  In 
the  early  part  of  these  researches  it  was  proved  that  the  first  cells 
in  the  fertilized  egg  show  a  process  of  free  cell  formation,  arising 
independently  from  some  previous  formative  element.  An  objec- 
tion to  this  could  be  raised,  that  we  have  to  do  with  an  endog- 
enous cell  growth,  while  the  whole  egg  should  be  considered  as  a 
cell.  It  is  clearly  shown  to  be  in  agreement  with  the  earlier  ob- 
servations of  Stein  and  Lubbock,  that  the  insect  egg  is  not  the 
equivalent  of  a  single  cell,  but  is  composed  of  a  number  of  cells. 
Should  this  objection  be  laid  aside,  then  a  similar  objection  in  the 
cell  growth  of  the  inner  parts  of  the  pupa  could  not  arise,  and  if 
the  relation  be  proved  by  fresh  observations,  then  there  may  be  a 
free  cell  growth  in  the  living  organism. 
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In  the  September  issue  of  the  Naturalist,  Dr.  Brewer  reviews 
at  considerable  length  a  small  article  which  appeared  in  a  previous 
number,  from  the  pen  of  Dr.  Coues,  concerning  the  European 
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house  sparrow.     He  accuses  the  iatier  of  cnten  i  ^-^^  i)i 

prejudice  against  the  sparrows,  and  of  being  *'  ni'['  1v  t4» 

glad  to  condemn  thcra  on  the  scantiest  evidenc?©.** 

After  a  caref^il  perusal  of  ^hat  Dr,  Cones  hns  ^ 
confess  that  I  am  utterly  unable  to  see  how  sacb  a  i 
Dr.  Brewer's  could  be  forced  upon  it.  In  the  article  to  wlilcli  nt- 
erence  has  been  made.  Dr.  Cones  says,  **I  have  alwajs  l>et«  o|>- 
posed  to  tlie  introduction  of  the  bird«,  mainly  on  this  Boare,  alto 
for  other  reasons,"  What  the  other  reasons  are,  It  la  oot  my 
province  to  divine;' but  it  is  sufficiently  obviotis  from  n  elauflis  uf 
the  above  quotation,  that  his  opposition  to  them  wjw  not  fotmded 
upon  imaginary  wrongs  which  he  supposed  they  would  oommH,  tiut 
upon  knowledge  either  gained  by  personal  observation  or  tliat  biMl 
been  communicated  to  him  by  others.  He  was  undoubtedly  In 
possession  of  evidence  similar  to  mine,  at  the  date  of  the  Utter's 
reception. 

By  referring  to  page  146  of  the  "Key*"  I  find  that  he  mani- 
fested considerable  concern  about  the  resnitti  which  would  en- 
den  tly  follow  the  overflowing  of  municipal  limits  by  the  speeiesSt 
when  the  latter  should  como  in  cx>ntact  with  our  native  birds* 
Here  it  is  difficult  to  resist  the  conclusion,  that  Iho  knowledge 
which  he  possessed  at  the  time  of  writing  the  •^Key,"  afforded  a 
BUifloient  warrant  for  what  he  said,  and  furnished  the  ground  for 
his  nnxiety.     Dr.  Coues  is  too  careful  an  observer  ari  ^  1*^ 

of  facts  to  pen  an  article  without  having  taken  lljc  pn  <  lo 

intrench  himself  securely  against  assault*  From  tlie  cviilctic* 
submitted  it  is  clear  that  the  charge  of  prejudice  which  has  beeo 
preferred  against  him,  is  not  sustained. 

Leaving  the  leanied  doctor  to  defend  himself,  in  hSs  own  able 
manner,  which  I  am  assured  he  will  not  hesitate  to  do,  a  regard 
for  my  own  feeble  reputation,  compels  mo  to  pen  a  few  line^t  d«- 
nuneiatoty  of  the  charge  of  niisrepresentatton  which  Dr.  Brewer 
has  imputed  to  me,  as  implied  in  his  review.  The  Doctor  «iys 
in  language  not  to  be  miscomprehended,  that  he  "entirely  dis- 
credits" my  statement,  assigning  as  the  reason,  that  Iw  do<»  not 
believe  that ''  the  habits  of  either  the  house  sparrow,  or  thr  ix^bin, 
blue  bird,  or  the  native  sparrows,  are  ditlereut  in  rennsylvania 
fVoin  what  they  are  in  IMassaehusetts."  What  I  s^e  with  the 
natural  eye  is  evidence  of  belief.  I  am  not  pron«  to  a  atAt4^  iif 
** double  vision,"  but  generally  observe  things  as  th^y  really  txi$!U 
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Bited  Massacbusettr  for  the  purix>8e  of  studying 
the  habits  of  its  bii-Lls,  but  have  derived  considGmble  knowledge 
thereof,  IVom  the  writings  of  its  ablest  sons,  and  can  fearlessly 
aver,  that  either  they  have  failed  to  represent  the  facts  as  they  foUDd 
them,  or  else  perceptible  differences  exist.  I  do  not  wisfi  to  be 
understood  as  imputing  the  charge  of  misrepresentation  to  them, 
but  only  to  show  that  my  experience  in  eastern  Pennsylvania  has 
been  of  such  a  character  as  to  prove  beyond  dispute  the  existence 
of  tliHerences  of  habit*  A  multitude  of  circumstances  exist  to 
vary  the  habits  of  a  species.  A  single  circumstance  occasionally 
suffices :  but,  generally,  a  combination  is  necessary  to  determine 
variation.  The  introduction  of  a  new  species  in  a  given  locality, 
in  lis  struggle  for  existence,  will  olten  have  a  tendency  to  place 
a  new  aspect  upon  affairs.  Rapidity  of  multiplication,  and  a  con- 
se4:)ueut  increase  of  numbers,  will  often  make  up  for  lack  of  indi* 
>idual  courage ; — for  in  union  there  is  strength.  Birds  tlrat  are 
proverbial  for  courage  will  often  betray  feelings  of  cowardice,  and 
yield  when  beset  by  fearfiil  odds. 

Ever  since  the  introduction  of  the  sparrows  into  our  own  city, 
I  have  been  a  close  observer  of  their  ways,  and  have  watched  their 
rapid  increase  and  steady  diffusion,  with  feelings  of  fear,  lest 
coming  into  contact  with  our  smaller  birds,  they  would  compel 
tiie  latter  to  seek  quarters  elsewhere.  This  suspicion  has  been 
latterly  confirmed.  On  the  outskirts  of  Gerraantown,  and  even 
in  the  groves  which  surround  many  of  our  palatial  residences, 
where  the  house  sparrow  has  intruded,  the  robin,  sparrows  and 
blue  bird,  our  most  welcome  guests,  but  occasionally  greet  us 
with  their  presence  and  voices.  To  be  sure  there  are  places  where 
these  denizens  of  foreign  birth  have  nut  disarranged  the  quiet  and 
harmony  that  once  pervaded  our  groves  and  fields  uninterrupted 
as  they  were  save  by  an  occasional  breach  of  trust. 

The  members  of  a  family  that  quarrel  among  each  other  will 
often  exhibit  the  same  unenviable  trait  of  character  towards  out- 
siders. In  the  breeding  season,  Dr.  Brewer  admits  that  the  males 
are  exceedingly  pugnacious,  but  only  when  actuated  by  amatory 
iuiluonce.  Granting  this  for  the  sake  of  argument,  is  it  not  a 
reasonable  presumption  that  while  these  in^uences  endure,  the 
passions  being  wrought  up  to  a  high  pitch  of  excitement,  the 
casual  appearance  of  a  stranger  on  the  scene  would  be  raiscon- 
etrued  as  an  act  of  interference,  and  the  force  of  infuriated  Indig* 
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nntitni  i>e  wreuketi  np^n  the  innocent  tntrn«lcr.     Thin  n> 
the  former  souroc  of  trouble  to  be  forgotten  for  tbc  tim* 
feeUtig  of  love  and  good  will  to  prevail,  and  the  uultcd  •ireogtli 
of  several  to  be  centred  upon  nn  apparently  common  foe, 

A  supposed  ciise  of  tbi.§  kind  would  seem  to  admit  of  no  other 
explanation.     Here  would  be  Uie  fitartin«^-))otnl  for  that  cumlt| 
which  I  know  to  exist  between  this  spedes  and 'our  smi"-*^  '■" 
in  certain  localitieg.     As  yearft  roll  on  it  will  gradnally  -  n 

and  increase*  Jnst  sneh  facta  as  this  snfiposed  case  caii?i  fur,  m 
order  to  lca<l  to  a  satisfactory  conclusion,  fell  uwler  ro*^  i.^niM* 
diate  observation  during  the  early  days  of  laat  spring. 

Our  smaller  birds  were  just  as  abundant  then,  iw  in  f^ifawir 
years,  and,  as  far  as  I  was  able  to  determine,  the  circamstaucei  by 
which  they  were  envimned  were  tnaterially  the  same*  to  places 
not  as  yet  overrun   by  tbe  house   spari'ows,  ^i  *  a* 

stanced   similarly,   our  native   species    build    n-  r. 

But  there  are  spots  not  a  ffew  in  nufnbcr,  where  year  after  year  I 
have  wended  in  my  ornithological  pilgrimages,  and  n^tu;  '  ii 
a  rich  harvest;  but  latterly,  they  have  been  desertiwl,  un  .i- 

miliar  forms  and  voioes  I  once  loved  to  greet  have  goiiet  and 
strangers  now  occupy  their  loved  retrcaU. 

1  have  known  instances  wljere  our  smaller  birds  liavc  cotniiiefieed 
nest-building,  and  on  tlie  appearance  of  the  sparrows  bar©  been 
compelled  t^  beat  a  precipitate  retreat. 

Wbat  1  liavc  thus  detailed  at  length,  has  been  the  cxperieiiw*  of 
others.  Mr^  Abel  Willis  of  German  town  informs  me  ibat  iho 
robins  and  sparrows  were  freqtient  visitors  u|)on  hift  father'a  prefll- 
ises  in  early  spring,  and  were  wont  to  build  upon  the  bunhea  aii4 
trees  that  occupy  tbe  lawn,  for  several  years  in  succession.  Tlib 
last  year  they  came  as  usu,al,  but  the  house  sparrows  haji  pfi»<w  .  n. 
pied  all  the  available  places.  Displeased  with  sneh  presan^ 
they  were  not  tlisposed  to  yicdd  quietly,  but  sot  about  to  expel  iLii 
intruders;  and  in  the  encoimter,  being  ontnurabered,  were  liUiized 
to  emigrate  to  other  quarters. 

Repeatedly  they  renewed  their  endeavors,  Imt  ware  a^  oflcu 
defeated. 

In  the  cavity  of  an  old  apple  tree  in  Mr.  Willis's  ynnU  a  pair 
of  the  imported  sparrows  built  a  nest  early  in  April  last,  iinoe 
which  time  they  have  wuccessfnlly  reared  three  broods  of  birds, 
and  were  engaged   in   preparing  fur   a  fourth,  when    the  stump 
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which  they  otTtipie^i  was  severed  from  tho  tnink  by  the  writer's 
request,  and  deposited  in  bis  collections,  Tbe  birdt*  were  suo 
ceftsfiil  in  bringing  to  matimty  a  fttmUy  of  twelve  ebildren.  Mr. 
Willis  inlbrms  me  thut  tbe  robins  and  sparrows  were  freipient  vis- 
itors to  I  be  tree  during  the  early  part  of  the  season,  and  ttjeir 
movements  seemed  to  indicate  a  desire  to  1>uild  ;  but  the  coming 
of  the  liouse  sparrows  was  the  eanse  of  a  dispnte  in  which  the  rob- 
ins and  our  native  sparrows  were  compelled  to  yield,  and  look  for 
suitable  quarters  elsewhere.  While  engagetl  in  nidifieation  and 
incubation,  he  furtbcr  informed  roe,  not  a  bird  is  permitted  to 
approach  within  ten  paces  of  the  nest,  for  the  male  is  ever  on  the 
alert  for  intruders,  and  wreaks  instant  vengeance  upon  tbcir  te- 
merity. The  tree  which  held  the  nest  being  in  close  proximity  to 
bis  residence,  sitting  within  his  back  door,  be  could  command  & 
full  view  of  the  surrounding  prosiject^  and  ubserve  every  manrDuvre 
of  the  sparrows.  He  bad  witnessed  frequent  encounters  between 
the  innocent  sparrows  an<l  the  robins  and  our  native  sparrows,  and 
always  noticed  that  the  former  were  the  aggressors.  At  the  time 
of  writing  the  sparrows  still  continue  to  visit  tbo  old  apjile  tree, 
the  scene  of  their  former  joys  and  pleasures. 

The  editor  of  the  **  Weekly  Guide'*  of  Germantown,  last  si^nng 
published  the  observations  of  several  of  our  most  prominent  citi- 
zens^ bearing  upon  this  subject,  in  which  were  stated  facts  similar 
to  what  have  been  detailed.  In  the  cases  to  which  he  referred, 
the  sparrows  were  always  the  aggressive  party,  and  what  indi- 
vidual courage  and  strength  failed  to  accomplish,  was  l>rought 
about  tbrougb  t!je  medium  of  numbers.  Instances  were  ciled  wliere 
the  robins  and  bhie  birds  were  beset  by  numbers  of  the  sparrows, 
and  were  completely  banislie<l  from  sites  rendered  dear  ami  sacred 
by  past  associations  and  recollections.  What  our  citizens  partic- 
nlarly  bewail  is  the  utter  repuguance  which  the  sparrows  mani- 
fest towards  our  .smaller  species.  In  cert^iin  localities  referred  to 
the  above  publication,  the  sparrows  had  taken  complete  pos- 
ision,  and  the  familiar  forms  and  voices  of  the  song  and  chip- 
ping sparrows,  the  robin  and  blue  bird,  are  recollections  of  the 
past,  save  when  an  occasional  chirp  bespeaks  the  presence  of  one 
of  these  friends,  come  back  to  take,  perhaps,  a  last  farewell  of 
scenes  which  memory  holds  dear,  to  be  instantly  chascl  into  ob- 
scurity. 
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Mr.  John  Strouse  of  Chestnut  Hill,  a  careful  observer  of  tbe 
habits  of  birds,  a  taxidermist  by  occupation,  informs  me  that  io 
all  his  experience,  which  has  been  a  very  long  one,  he  never  met 
a  species  which,  for  size,  displayed  such  pugnacity  and  persistent 
pertinacity  during  the  breeding  period,  as  the  house  sparrow. 
Instances  of  these  unenviable  traits  have  re|)eatedly  come  under 
his  immediate  observation.  There  are  localities,  he  afflnns,  known 
to  him,  where  the  robin,  sparrows  and  blue  bird,  were  wont 
to  breed  every  spring,  except  the  last,  in  great  numbers.  This 
neglect  of  accustomed  sites  he  attributes  to  the  quarrelsome 
nature  of  the  sparrows.  Upon  the  property  of  Mr.  John  Butler 
of  Germantown,  the  smaller  native  species  were  always  to  be  dis- 
cerned in  large  numbers  during  the  season  of  nidification,  but 
now  the  English  house  sparrows  have  taken  their  places;  the 
former  were  absolutely  driven  away,  as  he  had  ocular  demonstra- 
tion of  the  fact.  • 

It  is  true  that  the  birds  have  been  of  immense  service  in  ridding 
our  squares  of  the  caterpillars  which  were  once  so  prevalent  and 
so  annoying  to  persons  of  delicate  nerves  and  refined  tastes. 
Had  our  city  authorities  years  ago,  by  a  wise  regulation,  pro- 
vided for  the  removal  of  the  squirrels,  and  encouraged  many  of 
our  smaller  insectivorous  birds  to  build,  by  erecting  suitable  boxes 
for  their  accommodation,  and  imposing  the  severest  penalty  upon 
any  who  should  molest  them,  there  is  no  doubt  that  we  should  have 
been  saved  the  expense  of  importation  and  the  repugnance  which 
possesses  some  of  us  at  witnessing  the  banishment  of  many  of  our 
most  common  species.  Our  smaller  birds,  once  placed  in  our 
squares  and  unmolested,  would,  in  course  of  time,  come  to  regard 
such  localities  as  their  permanent  homes,  and,  year  after  year, 
would  revisit  them  under  the  spur  of  i^ast  associations.  Innumer^ 
able  instances  might  be  cited  to  prove  that  birds  are  frequently 
so  strongly  attached  to  particular  localities,  that  they  visit  them 
every  season  unless  driven  away  perforce.  Such  being  the  case, 
why  could  not  our  squares  be  rendered  so  attractive  to  our 
smaller  insectivorous  birds  that  they  would  come  to  regard  them 
as  their  homes  during  their  sojourn  with  us?  They  could  and 
the  presence  of  the  sparrows  be  dispensed  with. 

pWe  printed  Dr.  Cones  note  with  much  n^Iuetancc,  beltertnfr  that  the  introitiieClOB  of  tlM 
English  Sparrow  was  an  unmixed  |irood.  We  make  room  fbr  Mr.  Gentry's  reply,  and  per  cttirm 
refer  our  readers  to  Mr.  Goa1d*s  note  on  the  English  Sparrow  In  tbe  present  number  of  Uils 
Journal.— ED8.J 
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The  Geoloot  op  the  Lower  Amazokjls.* — The  Erert-Monte- 
A^egrn  District  and  the  Tuble-foppetl  Jlitla.  In  this  paper  Prof* 
Ilartt  has  given  us  a  %'cry  interesting  account  of  a  part  of  hU 
carefiil  explorationa  on  the  Lower  Amazonas.  In  the  fall  of 
1870*  a  month  was  spent  In  the  vicinity'  of  Erer6  with  three  assist- 
ants, and  in  the  following  year,  nearly  as  much  time  was  given  to 
the  same  neighborhood  in  company  with  Mr.  O.  A.  Derby,  his 
present  assistant,  A  large  portion  of  the  ground  was  gone  over 
on  foot  and  field  notes  and  sketches  carefully  made.  The  results 
of  Prof.  Ilgrtt^s  labors  are  of  extreme  interest,  as  they  clear  up 
many  uncertainties  in  regard  to  the  age  of  the  sandstones  and 
shales  of  Erer^^,  supposed  by  the  late  Prof.  Agassiz  to  be  of  gla- 
cial origin.  They  really  belong  as  far  back  as  the  Palfeozoic  age. 
Space  wLU  permit  us  to  give  but  a  brief  outline  of  the  main  por- 
tion of  the  paper,  in  connection  with  the  sketches  iihistrating  it, 
the  cuts  of  which  have  been  kindly  loaned  by  the  Builalo  Society 
of  Natural  Science. 

To  the  northwest  of  Monte-Alegre,  a  town  situated  on  the  Rio 
Curupatuba,  near  where  it  enters  the  Amazonas,  and  distant  350- 
300  miles  nearly  directly  west  of  Pard,  is  quite  an  extensive 
plain,  surrounded  on  all  sides  by  hilts  and  high  grounds.  The 
distance  across  the  plain  from  north  to  south  is  about  fifteen  miles, 
its  width  from  east  to  w*est  is  over  ten  miles.  It  lies  somewhat 
higher  than  the  alluvial  plains  of  the  Amnzonas,  and  is  drained 
by  the  Igarap^  of  Erere,  a  small  stream  flowing  into  the  Igarapc  of 
Paitiina,  which  in  turn  enters  the  Rio  Curupatuba  some  distance 
below  Monte-Alegre.  The  structure  of  the  plain  of  Erere  is  very 
simple,  for  it  is  composed  of  nearly  horizontal  strata  of  Devonian 
age,  through  which  the  small  Igarapi  has  worn  a  Httle  valley, 
narn^w  toward  the  north  where  the  stream  flows  over  the  bare 
rocks,  but  broader  below  and  partly  filled  in  with  alluvial  depos- 
its, lying  below  the  l<^el  of  the  plain*  The  rocks  project  in  low 
bluffs  along  the  edge  of  tlie  valley,  and  about  fifteen  feet  in  thick* 
nosj*  of  the  Devonian  beds  are  exposed,  where  the  road  from  the 

•CtuiUiliiUiijiiH  to  the  G*30log7  otiil  Phy»lcal  Geo^ntjhy  of  Uu»  Lower  AinHzonag. 
By  Chp  Kied*  HnrCi,  Proftmsnr  of  Oeolrtiry  in  €orn<sU  UniromltT.  Ealletlii  of  tho 
BuflTulu  Society'  of  Nuliiml  Science,  rol.  1,  Ho,  lr«  Jan^  Li^74t  jjp,  201-i3S. 
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Igarap^  to  Ereri  crosses  the  bltiff  on  the  west.  The  bedt 
posing  the  lower  part  of  this  bhitf  consist  of  a  **8ofl,  wel^laaK 
inated,  fiDe-graitied  shale,  dork  gray  Id  color,  altemalliig  wiUi 
Trhite  or  red  layers,  and  consisting  of  a  fine,  nioro  or  leaa  waadj 
silt,  with  an  abundance  of  Utile  flakes  of  mica.''  One  «{»eeaM  of 
Dlsctna  and  two  of  Lmgula  were  obtained  fk^om  the  vmricgat«l 
shales.  The  former  has  been  identiiled  with  a  Xew  York  0peciM^ 
Viscina  lodensia  of  Hall  from  the  Genesee  shale,  and  la  Tery  ftboA* 
dant.  Above  the  shales  Is  a  heavy  bed  of  rtd  and  white  clay 
rock,  oontAmiQg  only  obscure  markings,  the  wholt  iunriog  a  alight 


molination  to  the  southeast.  In  the  northwestern  part  of  the 
.eampo^  Prof.  Hartt  found,  that  **  the  rock  varies  from  a  v^ry  hard, 
dark-colored,  silicious  shale,  to  a  well-bedded,  dark  g^y,  compact, 
cherty  rock,  breaking  with  a  conchoidal  fracture/*  These  were 
the  lowest  beds  of  the  series  examined.  Frogmeiata  only  of  fo<alU 
were  obtained  from  the  more  stialy  |K>rtlon8»  Followixig  Iba 
Monte-Alegre  trail  eastward  from  the  Igur&p^*  light*calored  shalM 
witfi  thin  bands  of  a  reddish  sandstone,  full  of  fossils,  ar«  faimd 
just  before  reaching  the  Monte-Alegre  highlaitds.  The  f^milM 
belong  to  common  Devonian  genera.     In  a  large  open  c&oipo,  to 
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the  north  of  the  town  of  Erer^,  at  a  diatatjce  of  about  two  miles 
nre  red  and  whitish  sandstones  with  whitish  or  yellowish  shales. 
The  sandstone  is  seldom  seen  m  situ^  but  usually  occurs  in  loose 

agular  fragments.  It  atfords  an  abundance  of  fossilSf  and  forms 
the  best  collecting  ground  known  on  the  plain.  At  this  point 
Fnjf,  Uartt  arid  Mr.  Derby  made  a  ver}*  large  collection  of  fossils. 
It  represented  ten  genera  of  Brachiopods,  about  the  same  number 
genera  of  LameUibranchs  and  Gasteropoda,  two  species  and 

Knera  of  Trilobites  and  several  other  forma.  After  a  careful 
comparison  of  these  with  North  American  and  European  collec- 
tions, several  of  the  species  were  found  to  be  identical  with  species 
occurring  in  the  Hamilton  group  of  New  York,  and  described  by 
Frof.  Halt.  So  the  conclusions  are*  that  the  sandstones  and 
shales  of  the  Erere  plain  were  formed  at  a  period,  corresponding 
to  tliat  in  which  the  Hamilton  shales  were  laid  down,  in  North 
America* 

The  surface  chara<*ter8  of  the  plain  are  in  strict  keeping  with  its 
simple  structure.  To  the  eastward  of  the  IgarapA,  it  stretches  to 
the  foot  of  the  Monte-Alegre  highlands,  almost  as  level  as  a  floofj 
the  Faleeozoic  rocks  passing  beneath  the  highlands.  To  the  west* 
ward,  as  we  approach  Erer6,  the  plain  forms  a  flat  or  rolling  open 
oampo,  with  long  gentle  ascents  and  descents.  There  is  very  little 
soil  on  any  part  of  the  plain,  the  surface  of  which  is  usually 
covered  with  angular  fragments  of  red  sandstone  or  rounded  iron 
nodules*  The  campo  is  sparingly  covered  with  grass,  while  the 
trees  arc  few,  stunted  and  scattered.  Several  large  dykes  oc^r 
on  the  plain. 

Having  gone  over,  though  very  hastily,  what  seems  to  be  the 
most  interesting  part  of  Prof,  Hartt's  paper,  as  it  is  the  richest  in 
results,  let  us,  by  the  aid  of  his  sketches  and  descriptions,  exiimiue 
the  surrounding  hills.  They  form  almost  a  square,  protecting  the 
level  plain  on  all  sides;  to  the  eastward  lie  the  Tertiary  hills  of 

lonte-Alegre,  made  up  in  largo  part  of  a  single  ridge,  and  extend- 

ag  from  the  Curupatuba  on  the  south  nearly  to  the  Scrra  of  Taua- 
jtiH  on  the  north.  They  have  a  height  of  about  500  or  GOO  feet, 
composed  of  horizontal  beds  of  clays  and  sands,  probably  of 
Tertiary  age,  and  seem  to  be  "a  degraded  outlier  of  the  once  ex* 
tensive  formation  of  the  serras  of  Pnru."  The  upi>er  town  of  the 
villa  of  Monte-Alegre  is  placed  upon  its  summit,  above  the  Rio 
Curupatuba,  toward  which  the  descent  is  very  rapiil. 
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Tlie  Serra  of  Erere  forms  a  part  of  the  aotithero  boonilaxy  of 
the  plain.  On  its  east,  betweea  tUe  serra  iioU  the  i|^arap«t  ii  a 
plateau,  made  up,  at  least  in  parip  of  obUqudy  lamioat^d  beda  tif 


^-^??r*=^'^l**tt>«1'  ^,^^ 


8ert»  of  £rert  fVoro  Ih©  Korth* 

tinted  sands  and  clays*  *'The  serra  is  a  high,  narrow,  nigg<i*d« 
irregular  ridge,  four  or  five  miles  long,  trending  about  eaHt-north- 
east  and  west-south-west,  and  with  abrupt  and  often  precipitoa« 
sides."     The  top  of  the  ridge  is  very  irregular,  "     '  '     ivy 

beds  of  sandstone  which  are  often  exposed  in  i  wn 

rig.  in. 


.^^\ 


.-^a 


Serra  of  Jurer^  tvom  il««  htuit. 


about  the  surface  in  huge  blocks.     The  son  '  ^  Hnc  of 

blutTsalong  the  upper  part  of  the  serra  on  i  I  ^oieaiJi 

which  the  slope  is  ver3'  rapid.    At  both  ends  tho  serra  termlciAte* 
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quite  abruptly,  as  represented  in  the  following  cut  showing  it  from 
the  east. 

Just  west  of  the  Serra  of  Erer^  is  a  short  ridge,  with  the  same 
trend  and  geological  structure,  called  Aroxi.  This  is  followed  by 
several  still  smaller  ridges,  apparently  part  of  the  same  outcrop. 

Fig.  95. 


Serras  of  Erer<  and  Aroxi  ftom  the  Southweat. 

The  Serra  of  Paituna,  near  the  igarap6  of  the  same  name,  is 
composed  of  horizontal  beds  of  the  same  sandstone  as  that  of  the 
Serra  of  Erer6,  "so  that  the  two  serras  probably  form  part  of  a 
synclinal  fold."  The  sandstones  forming  the  Serra  of  Erer6  are 
well  jointed  and  of  unequal  hardness.  On  weathering,  they  have 
assumed  many  curious  forms,  some  of  which  are  covered  with 
Indian  inscriptions  and  paintings.  Fragments  of  silicified  wood 
have  been  found  in  the  stone,  but  they  are  too  poorly  preserved  to 
admit  of  identification.  Thus  we  have  no  palaeontological  evidence 
as  to  the  age  of  these  sandstones,  which  may  be  older  or  newer 
than  those  of  the  plain  to  the  north. 

Looking  northeastward  from  the  Serra  of  Erer6,  beyond  the 
northern  termination  of  the  Monte-Alegre  highlands,  we  see  the 
Serra  of  Tauajuri,  a  '^splendid,  blue,  mountain  mass,  which,  with 
precipitous  front,  heaves  its  back  against  the  horizon,  like  a  giant 
wave  ready  to  break  upon  the  level  plains  of  Erer6,  that  lie  spread 
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Sketch  looking  northward  flrom  Serra  of  Erer6. 

out  before  us.  While,  northward  fh)m  the  hills  (of  Aroxl  and 
Aracuri)  stretches  a  belt  of  low,  wooded  ridges,  skirting  the 
campos  on  the  west  and  north,  and  bending  round  to  close  the 
circuit  with  Tauajuri." 

The  Serra  of  TauaJuH  is  a  sharp-crested  ridge,  exceedingly  steep 
on  the  southern  side,  but  sloping  off  at  an  angle  of  10^-15®  on  the 
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ttortliern.     Its  liigbest  i)oint  is  about  850  feet  iil>uvc  t!  -    i I  of 

tbe  sea,  aud  it  appears  to  dUTer  entirely  from  Ercr^  iii  its  ^^'culu^icil 
Btmctore.  The  view  from  the  summit  extends  over  an  immiDie 
area,  the  entire  Erer^*Monte*Alegre  higUlandd  and  the  Devonlsii 
plain  being  in  fiiglit. 


Tbe  Defoaian  Plalti  anil  8errfta  of  £r«r^  mrro  the  Scrrtt  of  Taii^t'. 

The  deaeription  of  the  table-topped  hi  Us  to  tlie  eai^twartl  of 
Monte-Alegre,  which  have  been  the  subject  of  much  dt^cvmcm, 
we  copy  verbatim : 

*^The  table-topped  hills  of  the  Amazonas,  so  frequent  i  -i 

by  travel lers,  consist  of  several  isolated  mountains  or  .  of 

cirtnimdenudation  composed  of  horizontal  strata,  ss  * 
northern  siile  of  the  river  between   Praiuha  and 
known  collectively  as  the  Serras  of  Paru.    They  ai 
by  their  flat  level  tops  and  their  very  abrupt,  somet  ik 
sides.     The  westernmost  of  these  serras  is  that  of  F 
eastward  of  which  is  that  of  Velha  Fobre,  whilo  still  i 
are  the  Serras  of  Alincirim.     The   general  appears rn 
mountains  is  represented  in  the  following  sketch  madt  ..     :.   .^. 
river," 

Fig.  OS. 


"7/>-^^>^ 


2s=^ 


3Z3^5c: 


Serrat  of  I'sjii  ttom  the  AmtMaaaA. 

*'The  serra  of  Paraudqndra  is  distant,  as  nearly  as  I  can  jndgei 
about  twenty  miles  to  the  eastward  of  the  fazenda'*  (of  L,  J. 
Rodrigues  on  the  Igarape  of  MarapS ).  **  It  is  an  extensive,  iaotAled 
plateau  of  circumdenudation,  and  apparently  forms     '  .w, 

irregular  strip,  running  east- west.     The  followh  m 

from  a  point  a  few  miles  west  of  tbe  mountatQi  wlU  ^Uow  il^  topo- 
graphical features  as  seen  in  elevation/* 
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Sena  of  Partiuiqu&rft  flrom  the  We«t. 

**The  following  cut  is  from  a  sketcli  taken  from  the  top  of  the 
seiTa,  looking  off  nortbwardl  along  the  western  Biile,  sUowing  the 
level-topped  Bumniit,  and  the  steep  sides  and  spurs,  along  whicli 
run  the  edges  of  the  horizontal  strata  like  courses  of  masonry/* 

Fig.  100. 


Sisrr*  of  PurauiqfiArA  (tom  the  top  looking  northward. 

No  fossils  have  been  found  in  the  ParaudquAra  beds  and  their 
age  is  undetermined*  —  R»  R* 

We  may  add  that  the  excellent  palteontological  work  by  IVIr, 
Rathbun  **0n  the  Devonian  Brachiopotla  of  Erer6,  Province  of 
Panl,  Brazil,"  follows  and  supplements  Prof.  Hartt's  paper,  and  is 
illustrated  with  three  heliotypic  plates,  eontuining  one  hundred 

d  one  figures.     The  author  draws  the  following  conclusions 

m  his  study  of  the  Braehiopod  fauna  of  Erere :  — 

"Although  tlic  fossils  so  far  obtained  from  Erere,  were  collected 
from  so  small  an  area  and  so  limited  a  thickness  of  rock  as  to 
render  it  unsafe  to  draw  any  extended  or  definite  conclusions 
from  them  ;  yet  the  Brnchiopod  fauna,  such  as  it  is,  resembles  so 
closely  that  of  the  Hamilton  group  of  New  York  state,  as  to  leave 
no  doubt  that  the  beds  in  which  it  was  found,  the  sandstones  and 
shales  of  Erere^  represent  about  the  same  horizon  as  the  Hamilton 
group  of  North  America.  Not  only  are  characteristic  Hamilton 
jfroup  genera  found  in  the  Erere  beds,  but  even  species  of  those 
'     tne  genera,  which  cannot  be  separated  from  North  AmeHcati 

cies  of  the  Hamilton  group.'* 
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The  Original  Distixction  ok  the  Tk3TICLR  akd  Otaet.*  — 

An  interesting  contribation  to  the  gerra  lay tt  or  GiuiiraMi  Uieory 
of  Ilaeckel,  which  is  now  exciting  the  attention  of  cm  ^lA 

and  evolutionists,  is  afforded  by  Trof,  E»  Van  Benedeu  ;,.  .. .  ge. 
It  will  eauae  an  inquiry  into  the  real  value  of  HaiH^kera  Gailne* 
theory,  disputed  by  some  of  our  leading  zoulugisia^  We  truialjte 
Van  Beneden*8  introduction  and  conclusions. 

"  Iluxley  was  the  first  who  demonstrated  that  tbe  etitirf  nnraai- 
zatiou  of  tite  zoophytes,  mcdusie,  and  polyjiea,  hydroidft  iH- 

ophores  can  l>e  reduced  to  a  aac  formed  of  two  n*\li\*  lar 

layers,  the  ectoderm  and  entotierm  (Allman),  and  ^ 

this  proposition  as  expressing  the  general  )aw  of  h# 

zooj)hytcs.t     Althougli  one  ilid  nut  dream  at  this  k* 

log  homologies  between  the  vertebnites  and  lower  u  y 

took  in  all  the  bearings  of  his  discovery.     He  id 

formulated  in  clear  and  precise  language  his  opitdua  ^m  \\\* 
Ogy  which  he  believed  exists  between  the  ectoderm  and  en 
of  the  Ca^lenterata,  and  the  two  primordial  celUilar  lay* 
brates*     See  in  what  terms  be  expresses  this  idea ;   ' 
arity  in  the  structure  of  the  body- walls  of  the  llytlmzoa 
have  just  referred,  possesses  a  singular  interest  in    i 
upon  the  truth  that  there  is  a  certain  similarity  b«  : 
states  of  the   lower  animals  and  the  embryonic- 
higher  organizations. 

*For  it  is  well  known  that,  in  a  very  early  state,  the  gcmi, 
of  the  liighcst  animals,  is  a  more  or  less  complete  sac,  whoso  Ibin 
wall  is  divisible  into  two  meiiibranea,  an  inner  and  an  out^r;  tlm 
latter,  turned  toward  the  external  world  ;  the  former^  in  r«l»li(m 

with  the  nutritive  liquid,  the  yolk The  various  orgsos 

are  produced  by  a  process  of  budding  from  one,  or  other,  or  tioCb 
of  tliese  primary  layers  of  the  germ/ 

He  seeks  likewise  to  establish  a  parallelism,  from  a  hiHtoln^lcftl 
point  of  view  between  the  ectoderm  of  zoopln  i  lal 

layer  of  the  embryo  of  vertebrates  on  one  iian  ^m 

and  iuterual  layer  on  the  other.     He  concbnles  h , 
there  is  a  very  real  and  genuine  analogy  between 
drozoon  and  the  embryonic  vertebrate  animal/     Ali  ' 
logical  researches  made  in  late  years,  in  the  ftrst  p'l 
embiyonic  development  of  animals  of  all  branches,  i 
to  confirm,  extending  it  to  the  whole  animal  kingdom,  ;..v  K-^r,,*,^,, 
of  the  illustrious  Kngliah  naturalist.     And  in  the  firat  rmnk  of 


ill> 


lit 
of 


•  l>e  1a  DletiucUon  AHghtpUa  dit  Tettliottle  el  d(»  l*Oiralro;  Cfirflccfrv  •nct»r|  4 
F(«iittk*U  prlmonlifiHS  ()e  rSmbrjron;  lloriiniiplmjiUpmo  inoriihAl 
Vidunlk^  antmiklfi;  £»»ai  tl'uiio  "Di^urie  do  Im  FLH!uotlAnoa>     I: 
pji. »». 

t  Obscmittons  tipnti  Uic  An  Atomy  of  the  Dlphjrdir  ainl  iht  Vnitj  of  OrfAOlBalldii  ^  ^ 
the  Diphyaju  mid  Sl|>hoaopbarut.    ProceeUiJii^ti  Royal  SocivCy,  IS4tt. 
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worlc  done  in  this  direction  may,  u^itbout  fear  of  contradiction,  be 
citeil  that  of  Kowalevsky  ;  in  ehowing  the  identity  of  development 
of  Ampliioxns  and  of  the  Aseidians,  he  closed  with  a  single  stroke 
the  abyss,  thought  to  be  impassable,  which  separates  the  branch 
of  vertebrates  from  all  the  lower  organisms.  The  important  pub* 
Ifeatlons  of  the  same  author  on  the  otiier  types  of  organization, 
added  to  those  of  Gegenbaiir^  Ilaeckel,  Hay  Lanfcester,  Kteinen- 
berg  and  some  others,  have  resulted  in  extending  to  the  entire 
animal  kingdom  this  grand  conception  tliat  all  the  parts  of  the 
animal  organism  are  formed  from  the  two  primordial  cellular  layers, 
and  everywhere  homologous. 

These  ideas  have  just  been  developed  in  detail  and  brilliantly 
defended  in  two  essays  of  a  high  philosophic  import.  Haeckel 
has  proijosed  in  his  brochure  Die  Gastrvea  theorie,  die  phylogejie- 
tische  Classification  den  Thierretches  und  die  Homotogie  der  Keirn* 
hldtter,  a  theory  which  he  iiad  first  announced  in  his  monograph  on 
the  calcareous  sponges.  Some  aualogous  ideas,  and  in  several 
respects  almost  identical,  have  been  published  in  England  in  the 
Annals  and  Magfizine  of  Natural  History,  nnder  the  title;  *^0n 
the  Primitive  Cell-layers  of  the  Embryo  a."?  the  Basis  of  the  Genea* 
logical  Classification  of  Animals'*  by  my  friend  E.  Hay  Lankester, 
All  the  pluricellular  animals,  in  which  the  development  begins 
by  the  segmentation  of  the  cell-egg,  pass  through  in  the  course  of 
their  evolution  a  similar  embryonic  form,  that  of  a  sac  whose  thin 
walls  are  constituted  of  two  adjacent  layers ;  the  endoderm  and 
ectoderm.     The  first  surrounds  a  cavity  which  is  the  priniordlal 

~  ligestivo  tube ;  the  second  limits  exteriorly  the  body  of  the  em- 
bryo; it  alone  can  be  impressed  by  external  causes.  The  diges- 
tive cavity  communicates  with  the  exterior  by  a  single  orifice 
which  serves  both  as  mouth  and  anus.  The  embryo  is  reduced  to 
a  digestive  cavity,  which  is  but  a  simple  stomach  ;  Haeckel  has 
proposed  to  give  to  this  primordial  form  the  name  of  OaMrula. 
As  this  embryonic  form  occurs  in  the  vertebrates,  as  well  as  the 
rooilusks,  arthropods,  echinodenns,  worms  and  pol^^pes,  it  is  clear 
that  the  ectoderm  is  homologous  in  the  different  types  of  organi- 
zation ;  that  the  endoderm  has  in  all  the  same  morphological 
value ;  that  the  primordial  digesti%'e  cavity  of  vertebrates,  and 
that  of  all  other  types  of  organization  have  the  same  anatomical 
signitication.  The  existence  of  this  common  form  in  the  course 
of  evolution  of  all  the  metazoal  animals  allows  us  to  refer  them 
to  a  common  source ;  thei-e  is  a  convergence  of  the  great  types  of 

"organization  and  not  a  parallelism  as  had  been  urged  by  Cuvier 
Und  Von  Baer,  Finally,  we  can  infer  the  existence  at  a  geological 
epoch  far  back,  of  organisms  like  the  Gastrnla  form  ;  these  orga- 
nisms, probably  varied  in  a  thousand  ways  in  their  form  and  in 
their  external  characters,  have  been  the  common  source  of  verte- 
brates, arthropods,  mollnsks,  echinodenns,  worms  and  zoophytes  ; 
they  constitute  the  very  numerous  group  of  Gastraaades  (Ilaeckel). 
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If  the  cndoJerm  and  ectoderm  are  homologous  in  all  the  Mrta£o« 
[i.e.  all  animals  ext*ept  Protozoa]  we  Iheu  have  a  rigbt  to  fiU[>^Ki«c 
that  these  two  cellular  liiyera  have  in  all   the  same   Ii  x\ 

value,  and  that  the  same  systems  of  organs  ani  iliiveJi  !:.« 

ditferent  types  of  organization  from   the  same  priraii  -•, 

This  indnction  has  been  already  freely  confirmefl  in   ^  li 

concerns  the  central  nervous  system,  which  is  di'veto|Kti  ta  ftU 
animals  from  the  ecto<lerin. 

Couscquently,  it  makes  no  difference  if  wo  should  wish  to  know 
the  origin  of  an  organ,  whether  we  seek  for  it  in  one  or  noothor 
type  of  organization ;  the  results  can  be  esttended  to  Ibo  wboUi 
aaimal  kingdom^  and  receive  a  general  signiticatton* 

However,  of  all  the  types  of  organisation,  that  which  nerrm 
best  for  research  on  this  capital  question  of  the  origin  of  orgsnie 
systems,  is  that  of  the  polypes,  still  called  zoophytes  or  Co&les* 
terates.  In  them,  in  short,  llie  ectoderm  and  endoderm  pemiM 
with  their  erabryonic  characters  during  their  entire  life;  all  the  un- 
gans  of  the  zoophytes  are  ottly  a  dependence  of  one  or  Uic  olber 
of  these  layers,  sometimes  of  the  two  layers  united, 

The  polype  form  may  be  traced  back  with  the  t:  'y 

to  the  Gastrula,  all  the  parts  of  which  arc  preserve  jh- 

dcrgoing  any  gi-eat  modifications  during  all  the  course  of  exivW 
euce. 

Conchisions,  In  the  Hydractiniae  L  The  eggs  are  de^-clofHKl 
exclusively  from  the  epithelial  cellules  of  the  eadoderm.  They 
remain,  up  to  the  time  of  their  maturity,  surrounded  by  the  iil*- 
ments  of  the  endoderm. 

2.  The  testicles  and  spermatozoa  are  developed  from  Uie  ttcUy 
derm;  this  organ  results  from  the  progressive  transfarm&ticm  of 
a  primitive  cellular  fold  formed  by  invagination. 

3.  There  exists  in  the  female  sporosucs  a  rudiment  of  Ibe  tes- 
ticular organ  ;  in  the  male  sporosacs  a  rudiment  of  an  ovary.  The 
sporosucs  are  then  morphologically  hermaphrotlites.  •  •  •  • 
Fecundation  consists  in  the  union  of  an  egg,  a  prod  net  of  Um 
endoderm,  with  a  certain  number  of  spermatozoa,  i  *?4  tbt 
ectoderm.  This  act  has  no  other  end  than  to  unitL  .id  cUh 
ments  of  opposite  polarity,  which,  after  having  been  united  an  in- 
stant in  the  egg,  separate  again  ;  for  in  most  animals  those  in 
which  the  division  of  the  vitellus  into  two  occurs,  the  elements 
from  whicli  the  ectoderm  are  formed  are  already  separated 
those  which  are  to  form  the  internal  layer  of  the  erobrj'o. 

The  new  individuality  is  realized  at  the  hmtaut  when  the  unlet 
between  the  elements  o\'  opposed  polarity  lias  taken  place,  «ut  ab- 
solutely  as  a  molecule  of  water  is  formed  by  the  union  of  atoms 
of  hydrogen  and  oxygen." 

In  A  late  paper  on  the  embryology  of  jelly  fishes  MctznikoiT  Iias 
criticised  the  universal  applicatioQ  of  Haeekerii  GastriBA  ihcoryt 
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and  shown  that  in  the  embryos  of  the  Acalephs  and  Ecbinoderms 
tlio  outer  layer  is  invaginated  and  forms  the  walls  of  the  stomach, 
Aud  it  appears  to  us  that  if  organs,  such  as  the  ovary  and  testicle, 
laltnost  universally  recognized  as  homologous,  are  developed  from 
Poppoaite  gerra-layers,  then  the  importance  of  the  germ-layer  theory 
of  Haeckel  is  diminished  by  Van  Beneden's  remarkable  discovery. 
^We  shotild  say,  however,  that  at  the  last  meeting  of  the  French 
Association  for  the  Advancement  of  Science,  Mr,  P.  Hallez  ques- 
tioned whether  the  ovary  and  testis  were  homologous.     Meanwhile 
Giard   announced   at  the  same  meeting  that  the  male  organs  of 
Sacculina^  a  crustacean,  are  developed  from  the  frontal  glands, 
which  in  turn  arise  from  the  ectoderm. 


Maps  of  Wheeler's  Expedition. — We  have  received  six  ad- 

vanre  sheets  of  a '* Topographical  Atlas"  projected  to  illustrate 
Explorations  and  Surveys  west  of  the  100th  meridiaji  of  longi- 
tude, embracing  results  of  the  different  expeditions  under  Lt. 
Wheeler,  Corps  of  Engineers,  U.  S.  A.,  published  by  the  war  de- 
partment. The  scale  of  each  atlas  sheet  is  one  inch  to  eight 
miles.     Sheet  50  covers  portions  of  central  and  western  Utah; 

^sheets  i}S  and  59  embrace  patts  of  eastern  and  goutheastorn  Ne- 
vada and  southwestern  Utah ;  sheet  66  covers  portions  of  south- 
restern  Utah,  northwestern  Arizona  and  southeastern  California. 
The  work  appears  to  be  well  done  and  will  be  useful  to  geogrnphers 
ad  naturalists  studying  the  distribution  of  plants  and  animals, 
especially  the  map  of  the  areas  of  drainage  to  the  Atlantic  and 
Pacific  oceans  and  of  the  interior  basins  of  the  United  States, 
west  of  the  Mississippi  river* 

We  have  found  exceedingly  useful  the  progress  map  of  lines  and 

^areas  lying  west  of  the  100th  meridian,  and  giving  the  lines  of 
exploration  by  different  parties  sent  out  by  government  since  Lt, 
Pike's  expedition  of  1805;  not,  however,  including  the  area  sur- 
veyed by  parties  under  the  Department  of  the  Interior  and  Smith- 
sonian Institution. 

A  large  number  of  sheets  are  in  preparation,  and  we  shall  ere 
long  with  the  aid  of  these  and  the  maps  publishing  by  lla^'den  and 
PowelFs  expedition,  with  those  of  Whitney's  Survey  of  California, 
be  in  possession  of  definite  knowledge  of  the  region  west  of  the 
Mississippi,  which  is  now  altogether  wanting  In  any  atlas  we  have 
yet  seen* 
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PlTYSIOLOGT    OF    THE    CiRCULATIOK.* — lu    thlS    llf(»fhl    WOfk    thc 

author  has  aimed  '^at  producing  a  comprebensli'e  Tievr  of  tbp  cir- 
culation 21S  it  exists  in  the  lowest  vegetable  and  liIghMt  anlmil 
forms/*  He  has  "endeavored  to  prove  hy  a  variety  of  argtiftienU 
that  the  circulation,  whenever  and  wherever  found,  diffcm  le*$  la 
kind  than  in  degree;  that  fluids  may  move  in  living  tistoe«  villi 
or  without  vessels  and  hearts  ;  that  tlie  circulation  in  an  aggregv 
tion  of  vegetable  cells  la  essentially  the  same  as  tliat  which  oecftrt 
tn  the  tissues  of  our  own  bodies.  As  a  cliain  is  eomj>o«ed  of 
links,  all  of  which  are  formed  on  a  common  '  ml  fit  tnto  emch 

other,  so  the  circulation  in  the  lowest  v*  ^.  ^   and    anttstali 

gracUially  develops  into  that  of  the  higher,  until  we  reach  mmm 
himself;  the  circulation  in  the  one  being  relatively  as  perfect M 
in  the  other.** 

Bulletin  or  the  Cornell  UKiVKBSiTT.f^ — Tha  first  two  num- 
bers of  this  new  periodical,  a  credit  alike  to  tlie  university  aod 
the  ollleers,  contains  a  report  of  a  reconuoissanee  of  the  Lowo* 
Tapajos  river,  by  Professor  C.  F-  Hartt,  and  a  finely  illuaralod 
jmper  by  Mr.  O.  A,  Derby  on  the  CarbonifiTous  Bract  •  f 

Itaituba,  Rio  Tapajos,  Bra^iil.     We^iope  the  piitrouH  i; 
versity  will  sostatn  this  valuable  publication. 

Manoal  of  Mrtallctrgt.} — ^The  author  of  this  cxceilent  miinnal 
was  a  student  of  Dr,  Percy,  the  distinguished  metallnr^^  •  ^--ni 
whose  work  the  present  one  is  in  part  compiled.     It  will  .y 

prove,  as  the  author  hopes,  a  useful  auxiliary  to  the  more  voiunil* 
nous  works  on  this  subject-     It  is  amply  illustrated. 


BOTANT, 

iNaftCTivoKous  Plants,  g  —  The  leaf  of  Sanacenia  is  a  trompet- 
shaped  tube,  with  an  arched  lid,  covering,  more  or  less  complelelyi 
the  mouth.  The  inside  is  furnished  with  a  perfect  cJtevauj^^ 
friae  of  retrorae  bristles,  commencing  suddenly  abor  ^ 

*Tli«  Phjritoloi^  of  (he  Ctrenlation  In  PliintA.  In  thts  LAW^r  Aakdui^,  uu^i  ut  M^n, 
Bj  J\  BitU  Pt^ttigrew.  lUoiiraied  by  1.^  eugrtivingi*  on  irood.  Lmi'^on*  lljucmlUia 
A  Co.    1874.    8vf»,  pp.  a-K* 

1  niiUoMii  of  the  C<)rtic11  0aive»ftf .     (Si^ldoe«0    Tot  I.  KM,  1,  «.    Illume 
ie7U    Svo,  pp.  (it*  with  s)  ptntes. 

tA  MaDiinl  of  M«t!il)urgy.    By  W.  fl,  GrceDWOdd.    Tot.  I,    Fi^  it. 

Antimony,  Arecnic,  Bltrtnuth  ami  Pbthiiim^    ntUMrrAted  t>79l*nsr«  fc 

G.  r.  rutr«iim*«  Son?,  AdVAnccil  Science  St^rte!.   Ko  tluio.    [ttft%]    ltm»* ,  ,  m. 

f  Ab^tractof  »  paper  read  al  the  Uiirtford  mocUtigoftlie  Anor.  Amoc  :  n. 
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the  base  ;  inence  nocr^asing  in  size  tnitil  from  about  the  middle  to 
the  mouth  they  are  so  short,  dense,  and  compact,  that  they  form  a 
decurved  pubescence  which  19  perfectly  smooth  and  velvety  to  the 
:>uch,  especially  as  the  finger  passes  downward.  Under  the  hood 
afain,  many  of  Uicm  become  large  and  coarse.  Uunniog  up  the 
(Vont  of  the  trumpet  is  a  broad  wing  with  an  emargmate  border, 
parting  at  the  top  and  extending  around  the  rim  of  the  pitcher. 
Along  this  border,  but  especially  for  a  short  distance  inside  the 
mouth,  and  Icsa  conspicuously  inside  the  lid,  there  exude  drops  of 
Bweetened,  viscid  tluid,  which,  as  the  leaf  matures,  is  replaced 
by  a  white,  papery,  tasteless,  or  but  slightly  sweetened  sediment 
or  efflorescence;  while  at  the  smooth  bottom  of  the  pitcher  is 
secreted  a  limpid  fluid  possessing  toxic  or  inebriating  quaiities. 
The  insects  which  meet  their  death  in  this  fluid  are  numerous, 
nd  of  all  orders.  Ants  are  the  principal  victims,  and  the  acidu* 
3U9  propertiea  which  their  decomposing  bodies  give  to  the  liquid 
doubtless  render  it  all  the  more  potent  as  a  solvent.  Scarcely 
any  other  Ilymcnoptera  are  found  in  the  rotting  mass,  and  it  is  an 
interesting  fact  that  Dr.  Mellidiamp  never  found  the  little  nectar- 
loving  bee  or  other  MelUfera  about  the  plants.  On  one  occasion 
only  have  I  found  in  the  pitcher  the  recognizable  remains  of  a 
Bombus^  and  on  on©  occasion  only  has  he  found  the  honey  bee 
captured.  Species  belonging  to  all  the  other  orders  are  captured, 
and  among  the  larger  species  I  have  found  katydids,  locusts, 
crickets,  cockroaches,  dies,  moths,  and  even  butterdies  in  a  more 
or  less  irrecogn liable  condition. 

Two  species  are  proof  against  the  siren  influences  of  the  de- 
stroyer, and  in  turn  oblige  it,  either  directly  or  indirectly,  to 
support  them.  The  first  is  Xantkoptera  «e»u'croceateuen.,  a  little 
glossy  moth  which  may  be  popularly  called  the  San-acenia  moth. 
It  walks  with  perfect  impunity  over  the  inner  surface  of  the 
pitcher,  and  is  frequently  found  in  pairs  within  the  pitchers  soon 
after  these  open  in  the  early  part  of  the  season,  or  about  the  end 
of  April,  The  female  laj^s  her  eggs  singly  near  the  mouth  of  the 
pitclier,  and  the  young  larva  from  the  moment  of  hatching  spins 
for  itself  a  carpet  of  silk,  and  very  soon  closes  up  the  mouth  by 
drawing  the  rim  together  with  a  delicate  gossamer-like  web,  which 
etfectually  debars  all  small  outside  intruders.  It  then  begins  fret- 
ting under  the  hood,  feeding  downward  on  the  cellular  tissue  and 
leaving  only  the  epidermis,  and  by  the  time  the  worm  baa  attained 
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Its  full  size  the  pitcher  generally  eollapscs.  At  this  tunc  ttjc  ' 
is  beautifully  colored,  and  is  character  I  Ecd  by  rows  of  iulierclcs, 
which  are  especiall)'  prominent  on  the  fotir  largert  legless  joiot»* 
The  chrysalis  is  forraed  in  ft  verj*  slight  cocoon,  Tlie  spcdc^ 
kindly  determined  by  Mr.  A.  R,  Grote»  was  many  years  ago  1%- 
ured  by  Abbot,  who  found  it  feeding  on  Sarrac^nia  varioiaria  in 
Georgia,  Guene4*s  descriptions  were  made  IVom  Iheae  figures* 
and  here  the  author  appends  a  few  descriptive  notes  fhMn  tilt 
living  material,  of  interest  only  to  specialists  on  account  of  thdr 
technical  character.  The  second  insect  which  iiucccsafuHy  braves 
captivalion  is  a  species  of  flesh-fly  which  the  author  names  ^arco^ 
pha(ja  aarracenicB.  After  giving  some  technical  details  of  struct- 
ure, he  shows  how  the  larva  of  this  fly  riots  in  the  putriil  Insccl 
remains^  and  how^  in  order  to  undergo  its  transfortnatloiis^  It 
bores  througli  the  leaf  and  burrows  into  the  ground.  The  tin* 
mense  proliflcacy  of  these  flesh-flies,  and  the  fhct  that  the  yoong 
are  hatched  in  the  ovaries  of  the  parent  before  they  are  deposftsd 
by  her  on  tainted  meat,  are  duly  commented  upon*  as  well  as  Hit 
rapid  development  of  the  species  ;  also  the  propensity  of  the  Imrvs 
for  killing  one  another  and  their  ability  to  adapt  themselves  lo 
different  conditions  of  food-supply  are  made  ai I ]  '  if*. 

In  conclusion  ti»e  author  says :  To  one  aceu-  to  S4M>k  the 

why  and  wherefore  of  tilings  the  inquiry  very  naturally  arisets  fts  tm 
whether  Xanthoptera  and  Sarcuphaga  play  any  neecs^  ih 

porLant  role  in  the  economy  of  Sarracenia.     Speaking  <*  ir» 

cophaga  larva,  Mr.  Ravenel  asks,  **  May  he  not  do  some  serrtee  to 

Sarracenia  as  Prouuba  does  to  Yucca?"     Ami  if  so  n M 

this  structure  for  the  destruction  of  insects  be  priraai  -is 

benefit?  Can  he  be  merely  an  intruder,  sharing  the  store  of  pro- 
vision which  the  plant,  by  ingenious  contrivance,  has  secured  for 
itself,  or  is  he  a  welcome  inmate  and  pro fl table  tenant  ?  8i?irf<*f^ 
tilization  does  not  take  place  in  Sarracenia,  and  the  possibility 
that  the  bristly  flesh-fly  aids  in  the  important  act  of  poUinaliou, 
lends  interest  to  the  facts.  No  one  has  witnessed  with  greater 
pleasure  than  myself  tlic  impulse  which  Darwin  has  of  late  yi*Ar» 
given  to  such  inquiries,  but  the  speculative  »[>irit.  Is,  in  sotutt  qiuuv 
ters,  becoming  too  wild  and  unbridled,  and  we  should  be  CftitlioaB 
lest  it  bnpair  our  judgment  or  our  ability  to  read  the  simple  Ig8S0II 
of  the  facts«    My  own  conclusions  summed  up  are : 

FifBt:  There  is  no  reason  to  doubt,  but  every  reasoii  to  l>ellev« 
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that  Sarracenia  Is  a  truly  insectivorous  plant,  and  that  by  its  ae- 
cretions  and  structure  it  is  eminently  fitted  to  capture  its  prey- 

Second:  That  those  insects  most  easily  digested  (if  I  may  use 
the  term),  and  moflt  useful  to  the  plant,  are  principally  ants  and 
small  tlies,  which  are  lured  to  their  graves  by  the  honeyed  patb^ 
and  that  most  of  the  larger  insects,  which  are  not  attracted  by 
sweets,  get  in  by  accident  and  fall  victims  to  the  peculiar  mechan* 
ical  structure  of  the  pitcher. 

Third:  That  the  only  1>enefit  to  the  plant  is  from  the  liquid 
manure  resulting  from  the  putrescent  captured  insects,  some  of 
which  doubtless  descend  to  the  root-^talk,  and  probably  through 

rge  tubular  cells,  observed  by  Mr*  Ravenel,  passing  through  the 
^petiole  into  the  root. 

Fourth:  That  Sarcophaga  is  a  mere  intruder^  the  larva  spong- 
ing on  and  sharing  the  food  obtained  by  the  plant,  and  the  fly 
attracted  thither  by  the  strong  odor,  as  it  is  to  all  putrescent  ani- 
mal matter  or  to  other  plants,  like  tStapelia  vartegataj  which  give 
forth  a  similar  odor*  There  is  nothing  to  prove  that  it  has  any- 
thing to  do  with  pollination,  and  the  only  insect  that  Dr.  MelH- 
cliamp  has  observed  about  the  flowers  with  any  fVequency,  is  a 
Cetoniid  beetle  —  the  Eurfjomia  melanchoU^ca. 

Fifth:  That  Xanthoptera  has  no  other  connection  with  the 
plant  than  that  of  a  destroyer*  though  its  greatest  injury  is  done 

ter  the  leuf  ha?5  performed  its  most  important  functions.  Al- 
Qost  evt^ry  plant  has  its  peculiar  insect  enemy,  and  Sarraceuia, 
with  all  its  dangers  to  insect  life  generally,  is  no  exception  to  the 
rule. 

Sixth:  That  neither  the  moth  nor  the  tly  hure  any  structure 
peculiar  to  them,  which  enables  them  to  brave  the  dangers  of  the 
plant,  beyond  what  man}"-  other  allied  species  possess.  —  C.  Y. 

BlLKT. 

DiSTRiBUTioH  OF  American  Woodlaitds** — This  is  a  paper  to 

be  published  in  the  Statistical  Atla«  of  the  United  States,  now  in 
progress  of  publication.  It  is  an  exhibition  of  a  map,  and  a 
description  of  the  methods  by  which  the  map  was  colored.  Then 
follows  an  analysis  of  tiic  trees  of  the  tree  flora  in  the  ten  dis- 
tricts into  w*bich  tlie  United  States  was  divided.  The  flora  of  the 
United  States,  the  author  said,  Is  believed  to  contain  over  800 
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woofly  species,  and  over  300  trees.  Of  these  trees  aljom  •.Vv  e|»c- 
cics  ure  somewhere  tolerably  nbuntlant,  about  120  spceSes  grow 
to  a  tolerably  large  size,  ^0  attain  a  height  of  100  feeU  li  m 
height  floruetimes  of  over  200,  and  a  few — ^pi^rlmpn  5  or  6— a 
height  of  300,  The  speaker  analyzed  the  districts,  addiog  ;  Kfw 
England  I  consider  to  contain  80  or  85  species,  of  which  ^  m*j 
reach  a  height  of  tifty  feet ;  Maine  Is  the  great  source  of  pfiti€  and 
spruce  lumber,  but  as  a  whole  the  hard  wood  species  predojuinate 
Without  going  into  the  details  of  this  flora,  it  is  *«f  'o  give 

the  author's  remark  that  the  area  of  woodland  in  ^-  :..  .^lantl  St 
not  perhaps  greatly  diminishing,  hut  the  amount  of  timhrr  capn* 
ble  of  being  made  into  sawed  lumber  is  1*  MitMW 

States  have  about  100  to  105  speciea  of  ti       ,  whkli 

sometimes  reach  50  feet  in  height.  Hero  were  oHfcinidly  verj 
heavy  forests.  There  are  still  large  areas  hea\ily  tih'  '  '  ut 
the  timber  for  all  purposes  is  unquestionably  rapidly  dn  :, 

and  there  is  no  compensating  influence  going  on  for  increas 

But  in  the  Middle  and  New  England  States  vudotts  hard  ^  c»c»ui 
attain  their  greatest  perfection  as  to  strength  and  durability  ;  and 
as  a  consequence  here  we  End  the  manufactures  that  are  depen* 
dent  on  those  woods.  In  the  southeastern  region  —  that  in,  «t* 
tending  from  Virginia  and  Florida — we  have  aliout  130  species. 
In  each  case  these  form  the  conspicuous  elements  of  the  land- 
scape. 75  attain  a  height  of  50  feet  or  more,  and  alDOUt  a  dozea 
species  a  height  of  100  feet,.  A  belt  of  pine  timber  extends  the 
whole  length  of  this  region,  which  is  the  great  source  of  the  hard 
and  yellow  pine.  The  author  described  the  ornamental  treea  of 
that  beautiful  region,  and  resumed :  The  northwestern  region, 
from  Ohio  to  Minnesota,  and  north  of  the  Ohio  River,  is  repre- 
sented by  about  105  to  110  species,  68  or  70  of  which  may  reach 
a  height  of  dfty  feet.  That  ia  the  district  furnishing  at  preaeni 
the  largest  production  of  sawed  hanl>er  within  i  -*. 

Micliigan  atone  furnished  in   1870  of  the  12,7  i         t, 

2,^50,000;  Wisconsin  furnished  over  1,000,000— the  iwa  alslw 
thus  protluelng  more  than  one-fourth  of  the  whole  yield  retamed 
in  that  year. 

The  author  alluded  to  the  rapidity  of  the  dettructioii  going  oci 
In  that  region  ;  also  of  the  diminution  of  flawing  lumber  In  the 
foresU,  and  the  increase  in  woodland  over  the  prairie  region  aa  It 
becomes  cultivated^     The  southweatern  regioiit  extending  ffon 
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Ketjtuck)^  to  Texas  and  the  Gulf^  has  about  112  to  118  species^  60 
or  05  of  which  attain  a  height  of  50  fcet^  which  the  author  also 
analyzed.  West  of  these  last  two  districts,  this  treeless  helt,  ex* 
tending  entirely  across  the  continent  from  the  Gulf  of  Mexico  to 
the  Arctic  Ocean,  is  descriljed,  and  its  characteristics  within  the 
limits  of  the  United  States  are  mentioned.  It  is  350  miles  wide 
in  its  narrowest  part,  between  latitude  36**  and  37*,  and  800  miles 
wide  on  our  northern  border.  The  Rocky  Mountain  region  is 
next  considered.  This  consists  of  fi*om  28  to  30  species,  but  a 
vastly  smaller  number  making  np  the  timber  region.  Perhaps  not 
over  half  a  dozen  species  constitute  by  far  the  larger  part.  No 
hard  woods  are  abundant  in  any  of  the  forests  west  of  the  Great 
Plains,  altliough  hard  woo<ls  occur,  particularly  in  the  southern 
and  western  part,  as  scattered  trees  rather  than  as  forests.  Be- 
tween the  Rocky  Mountains  in  the  Sierra  Nevada  is  a  desert 
or  sparsely  wooded  region,  which  extends  southward  to  MexicOi 
uniting  on  its  southern  part  with  the  treeless  expanse  which  ex- 
tends from  the  Atlantic  to  the  Pacific  along  our  southern  frontier, 
and  throwing  out  a  spur  entirely  across  the  Rocky  Mountains 
near  the  Pacific  Railroad,  connecting  it  with  the  treeless  plains  on 
the  eastern  side.  This  great  treeless  district  varies  very  much  in 
its  different  regions,  has  quite  a  large  number  of  species  of  inter- 
est to  botanists,  and  some  few  of  economic  value.  The  only 
forests  within  it  are  forests  of  coniferie,  occurring  on  the  moun« 
tains,  of  which  the  largest  one  is  in  Arizona  and  is  400  miles 
long,  the  limits  of  which  have  recently  been  demonstrated  by 
Lieut.  Wheeler*8  ExiH?ditions.  Here  followed  an  analysis  by  the 
author  of  the  Hora  of  the  region  west  of  this  Desert  j  of  California^ 
Washington  Territory,  and  Oregon,  where  were  found  the  grandest 
forests,  perhaps,  on  earth,  and  the  noblest  trees.  The  number  of 
species  of  these  latter  is  quite  large,  but  in  any  one  region  the 
number  of  species  is  small.  With  one  single  exception  all  of  the 
trees  within  the  United  States  which  attain  a  height  of  200  feet 
are  found  in  this  district.  The  forests  are  entirely  of  eon©  bear^ 
ing  trees  and  the  number  of  species  is  large,  the  number  of  timber 
trees  being  very  large  and  their  size  and  value  also  Ijcing  great. 
In  Washington  Territory  oliloal  reports  state  that  the  hvnd  will 
produce  from  25,000  to  300,000  feet  per  acre,  aiid  that  there  ai-e 
vast  tracts  '*  that  would  cover  the  entire  surface  with  cord  wood 
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10  feet  in  height."  Tlien  follows  again  an  analysis  of  the  trees 
of  California  and  Oregon,  including  the  many  forms  there  that 
have  been  of  interest  in  the  world. 

In  Alaska,  the  tenth  region  or  district,  the  data  are  insafficlent 
for  the  map,  but  there  are  heavy  forests  tliere  that  are  well  known. 
The  author  rapidl}'  discussed  tlic  original  disposition  of  forests, 
showing  what  variety  of  causes  have  controlled  this.  Then  the 
economic  value  of  some  of  the  industries  directly  de|>endent  on 
them  were  alluded  to,  and  the  author  ended  his  paper  with  some 
conclusions  regarding  the  future  suppl}',  and  suggestions  regard- 
ing the  planting  of  trees. — Wm.  II.  Brewer. 

Adoxa  Mosciiatellina  L.,  in  Iowa  ! — A  correspondent  in  the 
Northeastern  part  of  the  state  sent  me  some  time  since  speci- 
mens which  prove  to  be  Adoxa  MoscJicUellina  L.  Its  locality  is 
given  in  the  ''Flora  of  North  America"  as  between  lat.  54*  and 
fi^"",  and  on  the  higher  peaks  of  the  Rocky  Mountains  as  far  south 
as  lat.  42°.  Professors  Porter  and  Coulter  in  the  ^^  Flora  of  Col- 
orado" call  it  a  ''sub-alpine,  common"  plant.  The  last  named 
gentleman  collected  it  on  Mt.  Lincoln  at  the  altitude  of  13,000 
feet.  Mr.  Watson  in  a  private  note  says,  "not  found  before  this 
Side  of  Colorado  and  the  mountains,  I  believe." 

Its  occurrence  in  Iowa  is  certainly  unlocked  for.  It  grows 
abundantly  on  a  rock}'  hillside,  and  was  in  bloom  in  May.  Its. 
localit}'  in  this  case  is  best  given  as  "Upper  Iowa  River,  Iowa." 
— C.  E.  Bessey,  Agriculhiral  College  of  Iowa,  Aug.  31,  1874. 

Dispersion  of  Seeds  by  Shootiko  them  off.  —  Our  corre- 
spondent, Mr.  Brandegee  of  Colorado,  writes :  — 

"  While  drying  seeds  of  lonidium  lineare,  I  noticed  an  inter- 
esting habit  it  has  of  shooting  its  seeds.  Each  capsule  contains 
six  seeds  and  is  a  six  shooter.  The  three  valves  open  wide  and 
press  the  seeds  tightly  by  their  margins  and  in  this  way  they  are 
shot  off  singly,  as  one  shoots  orange  seeds  from  between  the 
fingers.     A  good  shot  will  go  fifteen  tortwenty  feet." 

All  violets  do  it,  and  lonidium  is  of  this  family.  To  render 
the  operation  clearer,  it  should  be  added  that  the  three  firm  valvea 
into  which  the  capsule  splits,  after  their  separation  fold  together 
on  their  axis,  to  which  the  seeds  are  attached  in  a  row,  and  it  is 
the  gradually  increasing  pressure  so  applied  to  the  hard  and 
smooth-coated  ovoid  seeds  that  fires  them  off.  —  Eds. 
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BoTRYCHTDM  LUKARiA  Swartz,  wos  Collected  in  Michigan  long 
before  the  date  given  in  the  June  Naturalist  by  Mr.  Gill  man. 
In  ray  herbarium  are  specimens  collected  on  Ible  Royale  by  Dr 
A*  £•  Foote,  in  the  summer  of  1868. —  C.  £.  Bksskt. 


ZOOLOGY. 

Transformations  of  our  Moths. — Some  interesting  notes  are 
given  by  Mr,  J.  A.  Lintner  in  the  *^  Twenty-sixth  Annual  Report 
on  the  New  York  State  Cabinet  of  Natural  History  for  1872." 
He  doseribea  very  fully  the  larva  of  Eudrifas  unio  which  feeds  on 
Epilohium  cohratum,  and  not  on  the  grape,  as  stated  by  Fitch, 
and  afterwards  by  Packard  and  Riley  on  Fitch's  authority.  Lint- 
ner gives  characters  for  distinguishing  the  larvse  of  Eudryaa  unio 
nd  grata  as  well  as  Psychoviorpha  ephnenis^  which  so  closely  re* 
Bmbles  Eudryas  in  its  larval  stage.  The  larvie  of  Parorgriia 
paraliela  Gr.  Rob.,  Apatelodea  avgelica  Grote,  CcehdoHya  unkomLn 
(Sra.  Abb.  Fig.  101),  Plaiffcerura  furcUia  Pack.  (Fig.  102),  Dnj- 
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Fig.  iOi. 
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Liir?A  of  CtsIodASfp  ^'^'' 
FJff.  103. 


LarvA  of  Nftdnta  gibboaA> 
Fig.  104.  Fig-  105. 


Lftrrtt  of  KotoctdotA* 


Lurva  of  Plntycerurd 


acampa  rubkunda  Fabr.,  Tolype  Yelledo.  (Stoll),  Nadaia  gibbQm 
(Snu  Abb.  Fig,   103),  and  an   unknown   Notodonla  (Fig.   104, 
Fig.  105,  the  same  when  feeding) ;  also  of  Centra  borealis  Boisd 
(Fij:.  106)  uxid  other  Bombycid  moths  aie  described.      Several 
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larvce  of  the  Noctuidie  are  also  described  for  the  fltni  Umt ;  imioiig 
them  Diphtera  deridetis  Guenee  (Fig.  107).     Several  oew 


iigao9« 


Fig.  w 


I'^i^^i^.'^M 


LtXcYa  of  Cenirft. 


Fig.  109. 


^ctaalfL 


CaciiUiB  Spejeri* 


are  described,  araong  them  CucuUta  Spetferi  (Fig*  108,  male  ;  Fig^ 
100,  female).  Tlie  separate  copies  are  in  some  cases  aecomp^iiieii 
by  the  dnest  photographs  we  ever  saw. 

English  Spajibow.^ — I  noticed  Id  yoar  magazine  for  September 
Dr.  Tbo9.  M.  Brewer's  defence  of  the  Europcao  hotisa  ap«iTOW, 
and  being  conviDced  that  this  little  friend  of  man  has  b^en  ma- 
ligned both  in  its  native  and  adopted  borne*  I  desire  to  adtl  my 
testimony  as  the  result  of  careful  experience  and  obscn'ation. 

In  January  last  I  procured  twelve  European  house  sparrows  in 
Boston »  Mass.f  and  had  them  sent  to  me  by  express.  Two  died 
from  the  effects  of  the  journey*  the  rest  I  kept  in  my  barn  loft 
until  April,  when  they  were  let  out,  or  rather  eight  of  them,  mm 
two  more  were  Idlled  by  a  cat  which  got  in  the  barn  without  my 
know  led  ge. 

On  our  place  we  ha%'e  a  large  number  of  pear  and  peach  treeSf 
besides  several  maples,  two  walnut  trees,  an  English  oak  and 
shrubs  and  flowering  bushes  of  various  kinds.  In  our  kitchen 
garden  we  raised  during  the  past  season  three  kinds  of  com,  pota^ 
toes,  cabbages,  tomatoes,  beets,  carrots,  onions,  radishes,  straw* 
berry  tomatoes,  horse  radish,  celery,  several  varieties  of  beana^ 
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p^as,  squashes,  pumpkins,  turnips,  niart)^as,  lettucG,  Bpiuach,  and 
oilier  vegetables^  besides  herbs,  black,  red  and  white  currants,  and 
several  varieties  of  grapes  ;  we  also  bad  a  large  number  of  flowers. 
During  the  summer  our  garden  has  been  remarkably  free  from 
worms,  and  our  crops  never  were  better.  Our  trees  never  did 
better,  while  they  have  been  remarkably  free  from  caterpillars 
where  last  year  (1873)  they  were  nearly  stripped  of  their  foliage 
by  their  ravages. 

In  the  place  of  the  eight  sparrows  let  out  in  April  we  now  have 
thirty,  and  they  appear  to  be  constantly  at  work  about  the  plaee^ 
They  are  nearly  alwa^^s  accompanied  by  the  American  goldfluch 
or  yellow  bird  and  our  common  sparrow. 

To-day  as  I  sat  in  my  room  writing  I  saw  them  fraternizing  with 

a  flock  of  blackbirds  on  one  of  our  walnut  trees*     In  fact  they 

Dem  to  court  the  society  of  other  birds,  and  never  have  the  birds 

Jbeen  so  abundant  on  our  place.     The  male  sparrows  fight  among 

! themselves  after  the  manner  of  roosters,  but  do  not  seem  to  molest 

other  birds. 

The  8pan*ows  did,  with  the  yellow  birds,  attack  our  radish  and 
turnip  seeds  as  they  ripened,  but  by  using  netting  around  those 
plants  we  kept  the  birds  ttota  doing  serious  damage.  Nothing 
else  was  attacked  by  them,  and  we  consider  them  a  positive  benefit 
to  our  place.  We  keep  a  horse  and  are  accustomed  to  spread  the 
atable  droppings  from  day  to  day,  broadcast*  The  sparrows  seera 
to  watch  for  this,  and  in  an  Incredibly  short  time  pick  over  and 
separate  the  manure  and  spread  it  much  better  than  could  be  done 
with  the  hoe  and  rake.  They  are  sprightly,  friendly,  and  useAil, 
and  we  would  not  have  them  leave  us  for  much  more  than  they 
originally  cost. — ^Stkphex  Gocld,  Xewport^  E.  /.,  Sept,,  1874, 

MoKST&osiTfEs  AHOKO  BEETLES.  —  Dr.  Kraatz  publishes,  in  the 

17th  volume  of  the  Berliner  Entomologische  Zeitsehrift,  an  illus- 
trated paper  on  deformities  iu  beetles. 


aEOIiOOY. 

^OPPOSED  Lower  Sir.uitijiy  Land  Plants. — Prof.  J.  S.  New- 
berry doubts  (American  Journal  Science  and  Arts,  August,  1874) 
whether  the  SigiUaria  mentioned  by  M.  Lcsquereux  as  occurring 
in  the  Lower  Silurian  beds  of  Ohio  is  a  Sigillarla  at  all  or  whether 
it  is  a  laud  plant  even. 
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European  Fossil  Cetacea. — Prof.  J.  F.  Brandt  has  published, 
in  the  memoirs  of  the  Royal  Academy  of  St.  Petersburg,  an  elab- 
orate quarto  >vork  on  the  fossil  and  sub-fossil  Cetacea  of  Europe. 
It  is  illustrated  with  34  plates. 

ANTHROPOLOGY. 

Restoration  op  Indian  Pottert. — The  caving  of  a  bank  of 
loamy  earth  on  the  east  side  of  Connecticut  River,  about  seven 
miles  above  Hartford,  brought  to  light,  several  years  ago,  ft-agrnents 
of  Indian  pottery,  which  were  found  by  a  gentleman  then  tem- 
porarily residing  at  East  Windsor  Hill  in  that  vicinity.  They  were 
composed  of  burnt  clay  intermingled  with  particles  of  pounded 
quartz,  and  as  they  evidently  had  a  relation  to  one  another,  he 
commenced  putting  them  together,  using  for  that  purpose  slips  of 
writing  paper,  about  half  an  inch  wide,  and  two  inches  long,  coated 
with  thick  gum-arabic  mucilage,  and  stuck  on  the  inside  of  the 
pieces  opposite  the  joints. 

When  I  Urst  saw  his  work  he  had  reconstructed,  fh>m  the  pieces 
which  he  had  found,  about  half  of  a  kettle,  the  rim  of  which  was 
entire,  and  about  ten  inches  in  diameter,  and  quite  elaborately  or- 
namented with  lines  grooved  in  the  cla}'  while  it  was  in  a  plastic 
state.  I  was  much  interested  in  his  work,  for  though  I  had  fre- 
quently found  fragments  of  that  kind  of  pottery,  I  had  never  seen 
pieces  of  any  one  utensil  sufficient  in  size  or  number  to  indicate 
the  forms  or  dimensions  of  such  ware.  I  went  with  him  to  the 
place  of  deposit,  and  we  raked  and  sifted  the  soil  thoroughly, 
and  recovered  additional  fragments,  from  which  we  built  up  with 
the  gummed  slips,  the  entire  form  of  the  kettle,  although  there 
were  in  several  places  gaps  which  no  shards  were  found  to  fill. 
It  cost  a  deal  of  time  and  study  to  locate  all  the  pieces,  of  which 
there  were  about  seventy-five  in  number  broken  (it  might  almost  be 
said)  into  every  shape  and  size  into  which  crockery  could  be  bro- 
ken. The  labor  was  like  that  of  putting  together  a  dissecteil  map, 
very  disaected;  or  like  that  of  solving  all  the  figures  of  a  book  of 
Chinese  puzzles  laid  together  in  one  grand  design. 

The  gummed  slips  answered  the  purpose  of  their  designer  ad- 
mirably. Had  he  interposed  between  the  shards  any  kind  of  ce- 
ment, that  would  have  prevented  strict  contiguity,  or  that  would 
have  set  them  immovably  in  their  places  as  they  were  added  one 
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))j  one,  it  would  have  been  impossible  to  go  on  without  trim- 
ming pieces  that  would  not  otherwise  enter  their  proper  places. 
Every  additional  piece  trimmed  would  have  aggravated  the  er- 
rors of  adjustment,  and  the  original  form  of  the  kettle  would 
have  been  lost.  Bu(  the  paper  slips,  pasted  and  interlaced  only 
on  the  inside  of  the  work,  allowed  close  adjustment  of  joints. 
They  were  also  flexible,  and  capable  of  removal  at  any  point  by 
wetting  if  the  progress  of  the  work  demanded.  The  fragments 
were  pretty  uniformly  one-quarter  of  an  inch  in  thickness,  and  it 
was  sometimes,  though  not  often,  necessary  to  shore  them  up  with 
props  until  the  slips  were  sufficiently  dr}-  to  hold  them.  Tlie  ket- 
tle was  rebuilt  resting  on  its  rim,  mouth  downward,  and  in  that 
position  the  fragility  of  the  reconstruction  made  it  necessary  to 
keep  it.  The  form  developed  was  egg-shaped,  the  small  end  of 
the  egg  representing  the  bottom  of  the  kettle,  and  the  large  end 
opening  into  a  short,  wide  neck,  which  flared  into  a  bell-shaped 
rim.  The  ornamental  grooving  was  principally  on  the  neck  and 
rim;  though  the  whole  remaining  exterior  surface  was  chopped 
with  short  grooves  intersecting  at  various  angles.  A  cross  sec- 
tion at  any  point  did  not  vary  very  noticeably  from  a  circle.  The 
interior  showed  prints  made  by  fingers  in  moulding  and  smooth- 
ing the  plastic  cla}',  and  towards  the  bottom,  the  wear  of  subse- 
quent use.  The  exterior  of  the  bottom  was  somewhat  darkened, 
as  if  by  smoke ;  there  was  no  glazing,  and  the  general  color  was  a 
dark  brick  red.  The  dimensions  nearly  were,  height  fourteen  and 
one-fourth  inches,  diameter  of  rim  nine  and  one-half  inches,  of 
neck  eight  and  one-fourth  inches,  and  of  body  eleven  and  one-half 
inches.     Capacity  about  thirteen  quarts,  beer  measure. 

The  first  finder  of  the  relic  shortly  transferred  his  residence  to 
a  foreign  country,  and  his  title  to  me.  Wishing  recently  to  take 
a  drawing  from  this  kettle,  I  found  that  atmospheric  changes  had 
caused  most  of  the  gummed  slips  to  peel  from  the  interior  of  the 
work  so  that  it  scarcely  held  together.  Chaos  might  come  again 
at  any  moment.  As  a  first  precaution  I  immediately  made  a  quan- 
tity of  duplicate  numbers  on  little  squares  of  paper,  and  gummed 
them  on  the  outside  opposite  all  the  joints ;  then  separated  the 
work'  into  nearly  its  original  number  of  pieces,  and  rebuilt  it  with 
new  slips,  leaving  a  hole  at  the  top  (or  bottom  rather,  as  the  ket- 
tle stood  mouth  downwards)  large  enough  to  see,  and  work  upon, 
the  interior. 
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After  tbe  body  of  the  kettle  ba<l  been  brought  into  u»»  \m^ 
shape,  the  first  step  towards  improvement  was  to  make  a  not  Ytty 
thick  solution  of  glue  in  water,  aud  liiy  it  with  a  smiiU  Unt^h,  into 
all  the  joints  ;  avoiding  spreading  the  glue  beyond  tlie  JoiiiU  aa 
much  as  possible.  This,  on  <lrying,  set  all  t^e  fragmenta  io  pfaoi 
quite  tirmJy*  The  upper  pieces  around  the  hole,  however,  twt 
not  glued,  but  left  supported  by  the  gumme<l  slips  only  for  cob* 
venient  insertion  of  the  last  pieces.  Slips  were  next  gnmmed  on 
the  inside  across  all  gaps  left  by  missing  fragmenta,  1  then  made 
a  kind  of  cement,  or  mortar  from  pieces  of  very  soft  burned  blieir, 
poundid  to  dust,  lifted,  shaded  to  the  color  of  the  kettle  wltli 
lamp-black,  and  moistened  to  a  jilastic  state  with  not  very  lldek 
glue  water.  With  this  mortar  all  the  Joints  and  gaps  wcru  ftUc4 
on  the  outside.  But  the  gaps  were  designedly  not  fliled  quite  to 
the  required  thickness  with  one  coat,  as  the  mortar  would  atiriok 
and  crack  somewhat  in  drying,  Wlierever  these  cracki*  a{)pearedf 
gUie  was  rubbed  into  them  with  the  brush  before  laying  oo  Ibe 
final  coat  of  cement.  When  this  coat  was  dry  it  was  smoothed 
with  old  files  and  sand  paper  and  groove-marked  in  imitation  of 
tbe  unbroken  surface.  Protuberances  in  the  cement  too  Iftrge  to 
be  readily  filed  down  in  a  dry  state,  were  first  surf  '^        '  ^y 

slight  damping.    The  hole  at  the  top  was  next   ;  ib 

slips,  and  fitted.  Finally  the  slips  were  all  reino%'ed  from  tbe  is* 
terior  by  damping  with  a  moist  cloth,  and  any  crevicea  that  ap- 
peared were  filled  with  cement. 

From  a  basket  full  of  nearly  worthless  shanU  waa  tbiia  reeoo* 
structed  a  single  relic,  very  rare  (at  least  in  Connecticut)  whole 
and  strong,  showing  no  obvious  breakage,  as  good  as  new  for  eth- 
nological use,  and  as  indestructible  if  not  soaked  with  water,  as 
any  specimen  of  ceramic  art. — E,  W.  ELLSwonrn,  Eani  IFincUor 
Hill,  Cl 

MICB.OSCOPY. 

Beaded  Silica  Fitua* — Mr.  Henry  J.  Slack  has  prodaoed 
delicate  films  of  silica,  by  mixing  powdered  glass,  powdered  floor 
spar  and  sulphuric  acid  in  a  Husk  and  conducting  tbroogh  a  glaM 
pipe  the  gas  which  escapes  from  the  heated  miztuni  into  m  illah 
containing  glycerine  and  water.  By  contact  wiih  puns  water  tiMi 
gaseous  silica  is  deposited  so  suddenly  and  violently  aa  to  [iro- 
dnco  only  amorphous  particles,  and  a  simllju-  reault  la  obtained 
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Sen  silica  is  prccipitfttod  iVom  its  alkaline  ealta  or  wftter-glasscs 
iisBolved  in  water :  but  a  mixture  of  glycerine  retards  the  pro- 
sss  and  giyes  opportanity  for  the  fonnation  of  definite  foriDS^ 
The    films    thus  produeed,  washed   and   examinetl   in  water  or 
noun  ted  in  balsam,  either  simulate  organic  cell  forms,  with  cavi- 
ties formed  by  the  bursting  of  minute  gas-bubbles,  or  consist  of 
eads  or  spherules  exhibiting  remarkable  regularity  of  size  and 
rrangeraent ;  the  beads  seem  to  vary  from  ^Tyi<rii  ^^  rotfotio  i"^'^ 
or  less ;  and  they  appear  to  least  advantage,  in  size,  under  the 
highest  powers*     They  seem  calculated  to  add  to  our  knowledge 
of  high  power  definition  if  not  to  throw  light  upon  fjuestions  of 
crystallization  and  organization*    Some  of  the  films  prodiiceil  the 
'beautiful  polychromatic  effects  so  often  mentioned  by  Dr.  Pigott 
occurring  in  beaded  diatoms  and  scales. 

CELi>cur-TUEE  IN  TUB  Stddt  OF  Fu^ioi. — Ph.  Van.  Tieghera 
and  G.  LeMonnicr  in  their  published  researches  on  the  Mueorini 
give  a  good  working  account  of  their  method  of  cell-culture  which 
is  applicable  not  only  to  the  smaller  fungi  but  to  many  other 
plants.  A  glass  cell  ^  or  ^  inch  is  cemented  upon  a  glass  slide, 
and  a  suitable  cover-glass  is  kept  in  place  by  three  minute  drops 
of  oil  placed  on  the  edge  of  the  ring.  The  contained  air  Is  kept 
Lmoist  by  a  few  drops  of  water  placed  in  the  bottom  of  the  cell, 
K^hile  a  vcr3'  small  drop  of  the  nutritive  fluid  is  placed  on  the 
lower  surface  of  the  cover-glass,  and  in  this  drop  the  spore  to  be 
caltivated  is  sown.  The  whole  drop,  and  indeed  the  entire  con- 
tents of  the  cell,  can  now  be  examined  with  suitable  powers,  and 
the  geraitnatton  and  development  of  the  plant  traced  hour  after 
hour  from  any  given  spore,  with  the  greatest  certainty  and  ease. 
Extraneous  spores  will  sometimes  be  introduced,  but  they  are 
easily  detected- 

Handling  DtATOMSt  —  Capt,  Lang,  of  the  Remling  Microscop- 
ical Society,  gives  **  A  useful  Hint"  to  persons  who  select  and 
arrange  diatoms  and  pursue  similar  minute  work  under  the  micro- 
scope.  Hairs,  from  various  animals,  whipped  on  to  delicate 
handles,  ore  generally  satisfactory,  those  of  the  badger,  or  fine 
ciimel-hair  or  sable  brushes,  being  generally  useful,  lint  some 
diatoms  refuse  to  be  thus  picked  up,  and  these  he  finds  to  be  read- 
ily handled  by  means  of  a  fine  feather.  The  fine,  stifl",  elastic,  and 
sharply  pointed  feathers  on  the  extreme  end  of  the  carpal  joints 
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of  the  wings  of  the  golden  plover  and  of  the  woodcock  were  found 
to  be  especially  suitable. 

Reproduction  op  Desmids. — Prof.  Ixjidy,  at  a  late  meetiog  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  made  some  re- 
marks on  the  mode  of  reproduction  and  growth  of  the  Desmidi. 
In  illustration  he  described  a  common  species  of  Docidium  or  Pleu- 
rotaenium.  This  consists  of  a  long  cylindroid  cell  constricted  at 
the  middle  and  slightly  expanded  each  side  of  the  constriction. 
When  the  plant  is  about  to  duplicate  itself  the  cell-wall  dividei 
transversely  at  the  constriction.  From  the  open  end  of  each  half- 
cell  there  protrudes  a  colorless  mass  of  protoplasm  defined  by  the 
primordial  utricle.  The  protrusions  of  the  half-cells  adhere  to- 
gether and  continue  to  grow.  The  bands  of  endochronie  now 
extend  into  the  protrusions  and  subsequently  keep  pace  with  their 
growth.  The  protrusions  continue  to  grow  until  they  acquire  the 
length  and  form  of  the  half-cells  from  which  they  started.  The 
exterior  of  the  new  half-cells  thus  produced  hardens  or  becomes 
a  cell-wall  like  that  of  the  parent  half-cells.  In  this  condition 
two  individuals  of  Docidium  are  frequently  observed  l)eforo  sep- 
aration. During  the  growth  of  the  new  half-cells  the  circulation 
of  granules  in  the  colorless  protoplasm  is  quite  active.  In  a  spe- 
cies of  Docidium  1^™™  long  by  -j\y""  broad,  the  growth  of  the  new 
half-cells  was  observed  to  be  at  the  rate  of  about  J™"  in  an  hour. 

Angular  Apertures. — It  is  not  yet  forgotten  that  at  the  Lon- 
don examination  of  the  ^  inch  lens  sent  to  demonstrate  the  ix>s- 
sibilit}'  of  obtaining  an  excessive  angular  aperture  in  immersion 
work  on  balsam  objects,  the  lens  was  measured  at  an  adjustment 
of  which  nothing  to  the  point  was  known  except  that  it  was  not  a 
position  of  immersion  work  at  all,  nor  a  recognized  maximnm  po- 
sition for  any  kind  of  work ;  the  plain  fact  being  that  the  accom- 
plished committee  were  so  bent  upon  teaching  us  the  familiar  fact 
of  reduced  angle  that  they  seem  to  have  forgotten  to  look  for  any 
other  possibility  in  the  case.  Nor  is  it  likely  to  be  forgotten  as 
long  as  Mr.  Wenham  so  far  forgets  his  usual  and  admirable  caution 
as  to  allude  to  the  correction  of  this  palpable  mistake  as  an  ^^  after 
quibble,"  nor  while  the  eminent  President  of  the  Royal  Microscop- 
ical Society  utters  in  his  formal  address  such  an  astounding  state- 
ment as  the  following: — ''The  lens  in  this  instance  was  properly 
corrected  as  a  dry  lens,  and  then  after  mcasarement  in  air  it  was 
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measared  in  water  and  tben  in  very  fluid  Canada  balsam  without 
alteration  of  tlie  adjustment.  It  may  be  quite  possible  that  if  the 
lens  had  been  readjusted  so  as  to  give  the  best  image  for  immer- 
sion in  balsam,  a  slightly  greater  angle  might  have  been  obtained ; 
but  this  would  not  have  been  a  fair  way  of  making  a  comparison  as 
it  is  not  the  mode  in  which  the  glass  would  ever  be  employed  in 
actual  practice."  By  not  saying  squarely,  It  is  probably  true  that 
if  the  lens  had  been  readjusted  so  as  to  give  the  best  image  for  im" 
mersion  in  water ^  a  greater  angle  would  have  been  obtained;  and 
this  would  have  been  the  fair  way  of  making  the  measurement^  as  it 
is  the  mode  in  which  t1\e  glass  would  be  employed  in  actual  practice, 
Mr.  Brooke  lost  a  rare  opportunity  to  do  a  noble  if  not* a  generous 
act.  As  he  is  well  known  to  be  incapable  of  an  intentional  sophis- 
try which  by  adroitly  worded  phrase  should  suggest  a  doubt  where 
none  is  felt,  belittle  the  concessions  which  are  called  for  by  mani- 
fest truth,  aud  say  oue  thing  which  is  true  but  has  no  relation  to 
the  case  at  issue,  and  at  the  same  time  imply  another  thing  which 
does  relate  to  the  case  but  is  unqualifiedly  incorrect,  there  is  no 
choice  but  to  conclude  that  his  extraordinary  statement,  notwith- 
standing its  tone  of  judicial  coolness,  was  made  without  that  de- 
liberation which  the  official  character  of  the  address  demanded.  * 

On  the  other  hand  a  still  more  recent  lens  by  the  same  maker, 
claiming  still  more  excessive  aperture,  has  been  examined  by  Mr. 
Wenham  by  his  method  of  cutting  off  false  light  described  in  the 
August  number  of  the  Naturalist.  By  this  method,  which  would 
seem  incapable  of  excluding  any  image-forming  rays,  he  succeeded 
in  obtaining  a  clear  and  distinctly  limited  angle  for  the  lens  whose 
light,  when  not  thus  protected,  was  vague  and  uncertain ;  the  an- 
gular aperture  at  the  same  time  being  reduced  from  "180**"  to 
"112**"  which  corresponded  within  a  few  degrees  with  the  aperture 
computed  trigonometrically  from  the  width  of  the  front  lens  and 
the  length  of  the  working  focus.  To  this  it  is  answered  that  with 
a  dry  object  on  th6  cover  there  is  no  distance  involved  and  the 
triangle  is  impracticable;  while  accurate  focussing  upon  a  stop 
which  is  feasible  at  "uncovered"  adjustment,  is  liable  to  error 
from  spherical  aberration  when  adjusted  for  maximum  angle. '  Mr. 
Tolles'  method  of  demonstrating  the  ntilization  of  extra-limital 
rays  is  by  placing  a  central  stop  upon  the  posterior  surface  of  the 
back  S3'stem  of  lenses,  so  large  as  to  cut  off  all  light  when  the 
objective  is  used  dry ;  so  that  by  no  trick  of  illumination  can  the 
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light  be  made  to  pass  through  the  narro^v  niig  ot  elenr  rrH  rt'.ro 
remaining  Around  the  stop;  but  if  water  be  (lowed  iu  l»i>ilt  nU-.e 
and  below  the  balftam-mouuted  object,  converting  both  Ikie  objec- 
tive and  the  ilUnniuating  Bemi-cyliudcr  into  ni  '  -ri  arrftiig^- 
inents,  a  well  li^htetl  and  defined  Image  is  Inrh  .  [^roilnctd. 
With  regard  to  extreme  angles  in  connection  wiiJi  drj*  oliJecU,  Mr, 
Tollcs  claims  that  his  mueh^disputed  j  inch  does  actually  fcinn  sa 
image  with  the  most  oblique  rays  that  can  impinge  upon  iImi  slide, 
all  other  rays  being  cut  oft  by  a  card  or  abutter  whtcb  oao  be 
moved  up  close  to  the  bottom  of  the  slide, 

A  Finder  foe  MicnoscorES  with  plaik  stack. — A  writer  Ia 
"Science  Gossip*"  advises  a  horizontal  line  ruled  acroaa  the  eeolr* 

of  the  stage  from  side  to  side.  Vertical  lines  arc  ri  *  i^cthia 
an  inch  each  side  of  the  centre.     A  large  label,  syj,  idhs  of 

an  inch  square,  la  fixed  to  each  end  of  the  slide.  When  Uie  ob- 
ject is  in  position  these  labels  are  marked  witli  lines  or  diiU  lo 
correspond  with  the  stage-lines  below,  and  by  these  can  eauily  be 
returned  to  the  same  position  on  the  same  stage  or  any  stage  ruled 
exactly  to  match.  Several  objects  may  be  indicated  on  the  aaioo 
Glide  by  as  many  marks,  and  a  memorandum  preserved  reeonKog 
which  marks  Indicate  each  object ;  thus  4-7  or  ^  records  that  tlM 
object  is  indicated  by  the  fourth  vertical  and  the  seventh  hori- 
zontal dot  or  line. 

The  Rxonr-AKOLED  PniSM  as  a  substitute  for  Ttie  Mutum  fOB 
TBANSHiTTED  LIGHT. —  Mr.  Ingpcn  uscs  an  achromatic  doublet, 
plano-convex,  which  can  be  placed  when  desire*!  closo  to  one  aida 
of  the  right-angled  prism  for  transparent  lUuminatlon,  that  mik* 
Ing  the  prism  available  as  a  substitute  for  both  ^  Hid  coocaTe 
mirrors,  while   the  usual  form  where  the  con  ^  Icoafl*  *re 

balaamed  to  the  prism  is  useless  for  giving  parallel  light. 

Apparatus  for  omKO  pressctre  to  objects  wiULe  nnrixo,— 
Though  spring  clips  of  various  kinds  are  chiefiy  employed  for  thia 
purpoee^  yet  a  more  compact  and  coo  11*01  lable  arranuretnetil  (a 
sometimes  preferred*    A  mounting  board  U  often  a:  nj  Ixild 

the  slides  while  pressure-rods  tipped  with  cork  rest  u,  ...:  ^li.:  cover* 
glasses  and  give  the  required  pressure ;  the«e  rocU  being  held  io  a 
vertical  position  by  being  passed  through  loops  of  wire  or  ihrottgii 
a  couple  of  perforated  sheh  ea  one  above  the  other,  while  they  mrw 
pulled  down  with  the  required  degree  of  force  bjr  elastic  liaiick 
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passing  over  or  through  them  and  fastened  to  hooks  or  rings  be- 
low. Such  an  apparatus,  figured  and  described  ia  ''  Martin's  Man* 
oal  of  Microscopic  Mounting,"  p.  28,  is  inconvenient  chiefly  by 
reason  of  the  difficulty  of  var\  ing  pressure  by  means  of  the  ehistio 
band.  Mr*  C.  E.  Hanaman  suggests  the  employment,  as  a  substi- 
tute for  the  rods,  of  glass  tubes  loaded  with  shot  or  mercury  so  as 
to  give  the  required  pressure  by  their  weight.  By  merely  un* 
corking  the  tube  aud  pouring  a  little  mercury  in  or  out  all  neces- 
sary changes  of  pressure  may  be  secured,  or  the  different  tubes 
mny  be  kept  filled  to  different  heights  and  the  proper  one  chosen 
in  each  case. 

The  new  Ttpe  Plate. — Moller  has  brought  out  another  of  his 
exquisite  plates.  This  time  he  photographs,  upon  the  centre  of  a 
glass  cover,  a  square  of  about  one-sixth  of  an  inch  composed  of 
eighty  circles  surrounded  by  a  black  background  with  tlie  name  of 
a  different  diatom  photographed  under  each  circle.  In  the  centre 
of  each  circle  is  mounted  a  diatom  corresponding  to  the  label  bo- 
low,  two  specimens  being  often  introduced  to  show  different  views 
of  the  same  form ;  of  course  all  is  arranged  in  inverted  position 
on  the  slide,  but  under  the  microscope  appears  as  described.  The 
objects  are  mounted  between  two  thin  glasses  which  are  set  in  a 
brass  plate  three  and  a  quarter  inches  long  and  one  and  a  quarter 
wide. 

FixrNo  Diatoms. — Mr.  J.  K,  Jackson,  in  a  communication  to 
*^  Science  Gossip**  laments  that  the  best  ^^diatomaniacs'^  hold  so 
tightly  the  secret  of  their  mounting,  and  details  his  own  experi- 
ence for  the  assistance  of  others.  The  diatoms  are  carefully 
cleaned  and  a  dip  of  the  material  contnining  them  evaporated  on 
a  slip  which  Is  then  placed  under  a  1^  inch  objective.  The  covers 
on  which  to  mount  have  been  previously  glazed  with  gum  by  put* 
ting  on  the  centre  of  each,  carefully  cleaned,  a  small  drop  of  a 
solution  formed  of  an  ounce  of  freshly  distilled  water  and  five  or 
six  drops  of  a  freshly  prepared  solution  of  gum  tragacanth  or 
arable ;  a  number  of  covers  being  prepared  at  once  on  a  wooden 
rack  and  dried  over  a  hot  platd  in  order  to  leave  the  least  possible 
op[>ortunity  for  exposure  to  tlie  **vilc  inappreciable  dust"  of  the 
room.  With  a  hair  from  a  cow's  neck,  mounted  in  a  wooden  han- 
dle, a  diatom  is  picked  out  IVom  the  dip,  at  the  rate  of  from  eight 
to  ten  per  minute  and  disengaged  from  the  hair  by  dabbing  it  on 
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the  glazed  cover.  When  sufficient  have  been  thus  transferred  to 
form  a  device,  as  a  star,  cross,  initials,  etc,  tbey  are  placed  under 
the  l^  inch,  and  with  the  hair  they  are,  with  patience  aa  well  as 
tuct,  pushed,  coaxed  and  driven  into  the  required  position,  taldag 
care  to  leave  the  valves  on  their  backs  to  avoid  insunnonntable 
trouble  with  air  bubbles.  The  objects  are  then  fixed  by  bringing 
them  close  to  the  mouth  and  moistening  by  a  long  slow  breath. 
After  drying  again  on  the  hot  plate  they  may  \ye  freely  mounted  in 
balsam  which  may  even  be  boiled  if  desired  and  the  mounting 
finished  at  once.  Only  on  the  calmest  of  days  can  sufficient  im- 
munity from  dust  be  obtained  for  successful  work ;  and  the  care 
of  the  eyes  should  never  be  forgotten  during  this  straining  work. 

The  Podura  Scale. — Mr.  Charles  Brooke,  in  his  President's 
Address  before  the  Royal  Microscopical  Sppiety,  gives  the  follow- 
ing cool  and  excellent  criticism  on  this  much  debated  subject. 
''The  writer,  reviewing  this  subject  under  the  dictates  of  common 
sense,  when  observing  the  familiar  Podura  notes  of  admiration 
well  defined  and  free  from  colour,  cannot  resist  the  inference  Uiat 
in  the  objective  all  aberrations  are  nicely  balanced,  and  the  object 
truly  represented  in  the  visual  image ;  on  the  contrary,  when  tlie 
same-object  is  viewed  as  rows  of  ill-defined  beads  loaded  with  col* 
ours,  it  is  difficult  to  avoid  suspecting  that  the  appearance  is  a 
spectral  illusion,  resulting  from  some  unexplained  diffraction  or 
interference ;  and  this  suspicion  can  hardly  be  dispelled  from  his 
mind  by  anything  short  of  rigid  mathematical  demonstration.'* 

NOTES. 

Mr.  John  E.  Gavit,  President  of  the  American  Note  Company  of 
New  York,  died  at  his  residence,  Stockbridge,  Mass.,  on  the  26th 
of  August,  in  the  fiftj'-eighth  year  of  his  age.  It  is  rare  that  one 
finds  in  the  busy  walks  of  life  a  man  who,  while  filling  an  office 
demanding  constant  attention,  unlimited  resource  of  invention, 
executive  ability  and  diplomacy  as  well,  should  yet  find  time  to 
familiarize  himself  with  the  various  branches  of  science,  not  only 
understanding  them  thoroughly,  but  capable  of  appreciating  and 
discussing  their  bearings  with  those  specially  engaged  in  the  sub- 
ject. Of  a  man  of  such  varied  attainments,  one  would  naturally  ask, 
why  he  had  not  published  the  results  of  his  work, — had  not  made 
known  his  inventions.    Various  reasons  may  be  given :  first  the 
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unceasing  and  contlnuons  demands  of  his  business  rendered  it  im- 
possible for  him  to  carry  on  an  uninterrupted  line  of  investigation. 
Above  all  things  he  abhorred  the  hasty  publishing  of  novelties. 
§  In  this  respect  he  was  perhaps  hypercritical. 

Nothing  could  be  too  complete  for  him,  and  to  this  demand  on 
his  part  for  as  near  approach  to  absolute  perfection  as  possible, 
the  country  is  indebted  for  the  exquisite  work  presented  by  the 
Bank  Note  Company  of  which  he  was  chief  executive  officer. 

His  power  to  detect  merit  was  noteworthy,  and  many  a  young 
man  can  look  back  to  Mr.  Gavit  for  the  incentive  first  given  him 
to  work,  and  to  thank  him  too  for  placing  the  standard  to  be  at- 
tained high  above  that  level  aimed  at  by  most  workers.  While 
his  science  came  in  as  a  relief  from  his  business  duties,  one  was 
surprised  to  hear  him  converse  freely  on  such  diverse  subjects  as 
architecture  and  deep  sea  explorations,  fertilization  of  flowers, 
geology,  and  the  whole  range  of  biological  science. 

To  hear  him  was  not  to  listen  to  what  any  intelligent  man  might 
know  regarding  such  topics,  but  it  was  to  gather  the  latest  views 
and  to  hear  something  new.  In  fact  one  could  never  talk  with 
him  without  seeing  old  facts  placed  in  a  new  light  and  new  facts 
added. 

Mr.  Gavit  was  best  known  as  a  microscopist,  his  collection  of 
stands,  objectives,  and  other  appai*atus  being  one  of  the  finest  in 
the  country. — E.  S.  Morse. 

It  will  be  remembered  that  Capt.  Ilall  went  as  far  north  as  82** 
16'.  This  has  been  exceeded  by  two  Austrian  explorers.  Payer 
and  Weyprecht,  who  penetrated  into  the  frozen  sea  north  of  Si- 
beria and  discovered  two  hundred  nautical  miles  north  of  Nova 
Zembla  a  mountainous  country  with  glaciers  and  some  vegetation 
and  game,  which  they  named  Francis-Joseph  Land.  This  was 
about  one  thousand  miles  in  length  so  far  as  observed,  and  the 
northernmost  point  reached  was  Cape  Vienna  in  latitude  83^. 

A  LOBSTER  farm,  as  we  Jearn  from  '^  Nature,"  has  been  established 
near  Boston.  On  the  seaward  side  it  is  closed  by  banks,  having 
hatches  or  sluices  so  as  to  admit  of  the  flow  and  ebb  of  the  tide. 
Last  summer  about  40,000  lobsters  of  all  sizes  were  deposited  in 
.this  ground.  In  the  winter  15,000  fine  lobsters  were  sold.  We 
should  be  glad  to  hear  of  the  further  success  of  this  important 
undertaking. 
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'*The  Sandwich  Naturalist  Asaociatlan  **  was  r<  ^rgnii- 

izeil  at  Saiiclwieh,  Illinois.     Th*;  following  ofllcem  ^^^  led  ?— 

Nabum  E.  Ballon,  M,  D.  President^  Prof,  A.  E*  Bourne,  id>>cr«tafy^ 
and  Frank  M.  Webater,  Treasurer. 

Tderr  is  a  new  floorcloth^  said  to  be  made  of  ground  oork  Aod 
glue  on  a  foundation  of  canvas^  which  would  be  an  economleal 
eabstitutc  for  sheet  cork  for  lining  insect  boxes. — Egdsht  Bao4>» 
Jr.,  UKca,  N.  l\ 

The  famous  geologist,  M.  Elie  de  Beaumont,  rccentljr  d\^  Is 
Paria  at  the  age  of  76.  In  1856  he  was  made  l*crj>etuiil  SecreUry 
of  the  French  AcademVf  succeeding  Arago. 
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IMBRICATIVE   AESTIVATION. 

BY   A.  P.  MORGAN. 


1 .  The  arrangement  of  the  different  parts  of  the  flower  in  the 
bud  is  called  vestivation  or  prcefloration.  ^Estivation  has  refer- 
ence chiefly  to  the  relative  arrangement  in  the  bud  of  the  sepals 
and  petals.  The  aistivation  of  the  floral  envelopes  passes  by 
several  gradations  from  the  regular  alternate  arrangement  of 
leaves,  in  which  the  parts  arc  situated  at  different  heights  one 
above  another,  to  the  complete  whorled  arrangement  in  which  the 
parts  are  all  placed  at  the  same  level,  edge  to  edge. 

2.  There  are  distinguished  three  principal  kinds  of  aestivation 
denominated  respectively  the  imbricative,  the  contortive  and  the 
valvular.  The  latter  presents  no  variety  except  the  infolding  of 
the  edges  of  the  leaves  which,  however,  does  not  concern  their 
relative  arrangement  in  the  bud  ;  and  contortive  ajstivation  ex- 
hibits no  variation  except  in  the  direction  of  the  twist  which  may 
be  either  from  left  to  right  or  from  right  to  left.  It  is  our  pur- 
pose to  give  an  analysis  of  imbricative  Aestivation  and  to  endeavor 
to  systematize  its  variability. 

3.  In  imbricative  aestivation  some  parts  of  the  floral  whorl  over- 
lie  others  like  shingles  on  a  roof:  that  is,  certain  parts  are  wholly 
external  lohile  others  are  wfiolly  internal.  There  is  usually  a  more- 
or  less  evident  spiral  arrangement  of  the  parts ;  the  spiral  making 
one  or  more  turns  to  form  the  whorl.    When  the  direction  of  the 

Entered,  according  to  Act  of  Comcress,  in  the  ye«r  1874,  by  the  PeaboDt^ACADKMY  OK 
SciKNCK,  In  the  Office  of  the  Librarian  oi  Congrcsa,  at  Washington. 
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spiral  in  all  the  flowers  of  plants  of  the  same  kind  is  unifcMnnly 
from  left  to  right  or  with  the  hands  of  a  watch,  the  parts  of  the 
whorl  may  be  termed  imbricate +;  when  the  direction  of  the 
spiral  is  uniformly  from  right  to  left  or  con- 
trary to  the  hands  of  a  watch,  the  parts  are 
imbricate — .  If,  however,  the  spiral  does 
not  maintain  a  uniform  direction,  but  winds 
in  some  flowers  of  the  plant  to  the  right  and 
in  others  to  the  left,  the  parts  of  the  whorl 
may  be  termed  imbricate  ±. 

4.  Imbricatiye  aestivation  is  the  most 
common  arrangement  of  both  sepals  and 
petals.  It  admits  of  much  variety  dependent  upon  the  number 
and  the  relative  position  of  the  external  and  internal  parts. 
Also,  this  variety  of  arrangement  is  displayed  much  more  in  the 
corolla  than  in  the  calyx. 

5.  In  a  dimerous  imbricate  whorl,  the  two  edges  of  one  part 
overlap  both  edges  of  the  other  part  (Fig.  110),  as  in  the  calyx 
of  ther  Spring  Beauty  {Claytonia  Caroliniana).  This  is  an  alter- 
nate two-ranked  arrangement. 

6.  In  a  trimerous  imbricate  whorl,  one  part  is  wholly  external, 
one  is  wholly  internal  and  the  third  is  intermediate,  that  is,  has 

Fig.  112. 


one  edge  in  and  the  other  edge  out,  as  in  the  calyx  and  corolla  of 
Trillium.  Here  there  is  an  obvious  spiral  arrangement  and  the 
successive  members  of  the  cycle  may  be  numbered  1,  2  and  3. 

The  spiral  makes  a  single  turn  to  the  right  or  to  the  left  ac- 
cording as  3  lies  to  the  right  or  left  of  1,  and  the  whorl  is  imbri- 
cate+  (Fig.  Ill),  or  imbricate —  (Fig.  112),  accordingly.  This 
is  the  3-ranked  or  ^  arrangement  of  leaves. 

7.  A  tetramerous  imbricate  wkorl  presents  two  cases*    In  the 
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first  case  two  opposite  parts  are  wholly  external,  and  the  other 
two  opposite  parts  are  wholly  internal  (Fig.  113),  as  in  the  calyx 
of  cruciferous  flowers.  This  is  the  case  of  opposite  decussate 
leaves.    In  the  second  case  one  part  is  external,  one  internal,  and 

rig.  113.  Fig/ 114. 


the  other  two  intermediate.  In  this  case  ,there  are  two  varieties, 
according  as  the  internal  part  is  opposite  or  adjacent  to  the  ex- 
ternal part.  When  the  internal  part  is  adjacent,  there  is  an  evi- 
dent spiral  arrangement.    Numbering  the  parts  1,  2,  3  and  4, 

Fig.  117.  Fig.  118. 


the  spiral  makes  one  turn  to  the  right  (Fig.  115),  or  to  the  left 
.(Fig.  116),  according  as  4  is  on  the  right  or  left  of  1.  This  is 
the  common  arrangement  of  the  petals  of  cruciferous  flowers. 
The  internal  part  may  sometimes  be  seen  opposite  (Fig.  114)  in 
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the  same  flowers ;  this  is  the  arrangement  of  the  four  sepals  of  the 
White  Water  Lily  {Nymphcea  odorata). 

8.  A  pentamerous  imbricate  whorl,  also,  presents  two  cases. 

/.  Two  parts  of  the  floral  whorl  are  external^  two  parts  are  in- 
temal  and  one  is  intermediate  (Figs.  117,  118).  This  is  regular 
pentamerous  imbrication.  It  corresponds  to  the  qiiincuDcial  or  { 
arrangement  of  leaves.  The  spiral  makes  two  turns  to  form  the 
whorl.  The  successive  members  of  the  C3'cle  may  be  numbered 
1,  2,  3,  4  and  5  (Figs.  117, 118).  1  and  2  are  the  external  parts ; 
4  and  5  are  the  internal  parts ;  and  3  is  the  intermediate  part.  1 
has  3  and  4  adjacent  and  2  and  5  opposite.  One  edge  of  3  is  cov- 
ered by  the  adjacent  edge  of  1,  while  the  other  edge  of  3  overlaps 
the  adjacent  edge  of  5.  The  succession  of  the  numbers  of  the 
cycle  in  the  whorl,  in  one  direction,  is  1,4,  2,  5,  3  ;  in  the  other 
direction,  1,  3,  5,  2,  4.  3  shows  the  direction  of  the  spiral ;  when 
it  lies  on  the  right  of  1,  the  spiral  winds  from  left  to  right,  and 
the  parts  of  the  whorl  are  imbricate-}-  (Fig.  117)  ;  when  it  lies  on 
the  left  of  1,  the  spiral  winds  from  right  to  left,  and  the  parts  are 
imbricate —  (Fig.  118). 

IL  One  part  of  the  floral  whorl  is  external^  one  part  is  internal 
and  three  parts  are  intermediate.  This  is  irregular  pentamerous 
imbrication.  There  are  two  varieties  of  this  case,  according  as 
the  internal  part  is  opposite  or  adjacent  to  the  external  part. 

Fig. 120. 


When  the  internal  part  is  opposite  (Figs.  119, 120)  there  is  still 
a  spiral  cycle  of  two  turns ;  but  the  part  4  by  a  slight  torsion, 
throws  out  one  edge  over  the  adjacent  edge  of  2 ;  so  that  2  and 
and  4  have  one  edge  out  and  one  edge  in,  the  same  as  3  :  3  l3'ing 
between  1  and  5  still  shows  the  direction  of  the  spiral.  This  is 
the  aestivation  of  papilionaceous  flowers.  In  these  the  large  petal 
called  the  vexillum  or  banner  overlaps  the  others,  and  on  ibis  ac- 
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count  this  variety  has  been  termed  vexillary  imbrication.  This 
variety  of  imbrication,  however,  occurs  frequently  in  the  flowers 
of  many  plants  along  with  the  regular  imbrication,  as  shown  in 
the  examples  of  Rubus  odoratus  and  Pyrola  elliptica  (Tables  I 
and  II).     When  the  internal  part  is  adjacent  to  the  external  part 


Fig.  m. 


V    }  { 


(Figs.  121,  122),  tlie  spiral  makes  but  a  single  turn  to  form  the 
whorl.  The  direction  of  the  spiral  is  shown  by  5  lying  on  the 
right  or  on  the  left  of  1.  This  second  variety  is  perhaps  to  be 
met  with  only  as  a  casual  variation  from  the  other  modes.  I  know 
of  no  flowers  in  which  it  is  tlie  only  mode  of  Aestivation,  but  the 
extent  to  which  it  occurs  in  many  flowers  is  shown  by  the  example 
of  Rubus  odoratus  (Table  I). 

Fig.  123.  Fig.  124. 

+  — 

5S4- 


9.  The  second  variety  of  irregular  imbrication  passes  easily 
into  contortive  sestivatiou  by  5  throwing  out  one  edge  over  1. 
This  also  is  Bhown  by  some  of  the  flowers  of  Rubus  odoratus 
passing  into  the  contorted  mode. 

10.  The  imbrication  of  the  flower  sometimes  shows  a  fixed  re- 
lation to  the  axis,  and  whether  there  be  such  a  relation  or  not, 
needs  to  be  carefully  observed.  When  the  inflorescence  is  definite 
the  flower  terminates  the  axis  and  of  course  there  is  no  other  re- 
lation.    Hence  the  position  of  the  external  and  internal  parts  is 
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immaterial  in  diagram.  When  the  inflorescence  is  indefinite,  how- 
ever, the  external  petal  sometimes  maintains  a  fixed  relation  to 
the  axis.  For  instance,  in  papilionaceous  flowers,  the  external 
petal  is  always  the  posterior  one.  In  the  violet  the  external  petal 
may  be  either  the  right  or  left  upper  petal,  the  lower  spurred  petal 
being  always  internal.  In  many  plants  on  the  contrary,  some  of 
the  flowers  commence  the  spiral  at  one  part  of  the  whorl,  and 
other  flowers  at  other  parts  of  the  whorl.  This  is  shown  by  the 
example  of  Pyrola  elliptica  (Table  II.) 

11.  For  the  purpose  of  observing  and  recording  the  mode  of 
imbrication  in  a  pentamerous  flower  for  example,  rule  a  tabic  as 
follows  (Table  I)  : 

In  the  Table,  I  denotes  the  first  case  or  regular  imbrication ;  II 
denotes  the  second  case  or  irregular  imbrication ;  while  1  and  2 
indicate  the  first  and  second  variety  of  II.  Each  example  is 
marked  by  the  direction  of  the  spiral.  Summing  up  the  observa- 
tions of  100  flowers  of  Bubus  odoratus,  examined  for  the  illustra- 
tion of  this  article,  they  show  the  following  variety  of  arrange- 
ment: 

Calyx,  imbricate. 

Case  I.     +  54,  —  46.    Total,  100. 

Corolla,  imbricate. 

Case  I.     +  22,  — 10.    Total,    32. 

Case  II. 

Iv. +14,  — 13.     Total,    27. 
2v. +20,  — 13.     Total,    33. 

Corolla,  contorted, 

+  4,—   4.     Total,      8. 

Total +60, —40. 
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T  A  BLIP   I. 
JRubus  odoratus  L. 


No. 

of 

Spec. 

Calyx,  imbricate. 

Corolla,  imbricate. 
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II 
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[TABLE  II,]         CASE  I. 


No. 


8 
12 


18 

4 


16 


10 


P' 


CASE  II.    1. 


P' 
P 


CASE  II.    2. 


P' 


r 
p' 
p 
•  1 
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p 
r 

1 

a 

r 
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12.  For  the  purpose  of  observing  and  recording  both  the 
imbrication  of  the  whorl  and  the  relation  of  its  parts  to  the 
axis,  I  make  a  diagram  of  the  flower  Fig.  125. 

(Fig.  125)  and  rule  a  table   as  on  the  ^""^ 

opposite  page  (Table  II)  : 

In  this  diagram  of  the  corolla  of  Py- 
rola  ellfptica  (Fig.  125)  p  and  p'  denote 
the  upper  or  posterior  petals ;  I  and  V  the 
lateral  petal ;  and  a,  the  anterior  or  lower 
petal. 

In  Table  II  the  figures  1,  2,  3,  4,  5 
represent  the  successive  parts  of  the 
spiral.     The  Table  shows   the  summing  Bract, 

up  of  one  hundred  observations  of  the  imbrication  of  the  corolla 
of  Pyrola  elUptica  Nutt. 


V  ; 


THE  METAMORPHOSIS   OF  FLIES.*     III. 

BY   DR.  AUGUST  WEISSMANN. 

What  appears  most  unusual  in  the  development  of  the  Muscidce 
is  the  genesis  of  the  thorax  and  head  together  with  their  append- 
ages. That  this  section  of  the  fly's  body  is  completely  formed 
anew,  not  standing  in  genetic  connection  with  the  corresponding 
parts  of  the  larva,  contradicts  the  generally  accepted  and  long 
prevalent  view,  according  to  which  pupation  is  only  a  moulting 
process.  As  little  does  this  opinion  agree  with  the  fact  of  the 
total  transformation  which  all  the  inner  organs  suflfer  during  pu- 
pation. All  the  systems  of  the  organs  of  the  larva  die,  in  part 
completely,  in  part  cell  by  cell,  in  order  afterwards  to  be  built  up 
anew. 

Evidently  the  metamorphosis  of  Corethra  stands  in  diametrical 
opposition  to  this  mode  of  development,  and  indeed  to  the  two 
previously  described  main  points.  Here  the  pupation  may  be 
rightly  regarded  as  a  moulting  process  ;  we  see  no  phenomena  ac- 

•Being  the  concluding  chnpter  of  "Die  Mctamoi-phose  Uer  Corethra plumicomiif 
ein  weitercr  Beitrag  zur  EnlwickltingBgeschicbte  der  Ineectcn.  Von  Dr.  Aagnet 
WeisBronnn.    Mit    SKupfeitaTeln.    Leipzig,  1866.    8to,  pp.  83. 
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companying  the  process,  which  cannot  be  brought  under  this  head. 
The  nature  of  the  moulting  process  I  see  in  this,  that  the  layer  of 
cells,  which  we  regard  as  the  hypodermis,  and  which  appears  as  a 
skin  split  apart  from  the  chitinous  skin,  after  certain  changes  of 
form,  develops  a  new  chitinous  skin,  and  that  this  takes  place  with- 
out any  solution  of  continuity  of  the  same.  Tlie  change  of  form 
may  arise  merely  through  simple  growth,  accompanied  by  a  more 
or  less  considerable  remodelling ;  or  it  may  be  due  to  the  forma- 
tion of  new,  or  to  the  disappearance  of  parts  already  present. 
The  latter  occurs  through  shrinkage,  the  former  to  a  growing  out 
of  the  hypodermis.  It  is  the  hypodermis  which  generally  imparts 
to  the  insect  its  form,  from  which  the  formation  of  the  appendages 
of  the  segments  proceeds,  the  typical  as  well  as  the  accessor^'. 

The  mere  remodelling  of  the  parts  of  the  body  already  present  we 
saw  fully  illustrated  in  the  Corethra  larva ;  thus  the  head  gradually 
takes  on  a  different  form,  the  mandibles,  in  the  young  \sirva  beset 
with  long,  slender  bristles,  afterward  become  thick,  massive,  rap- 
torial jaws,  with  sharp  teeth,  etc.  But  most  instructive  arc  tliese 
relations  in  the  antennae,  where  indeed  a  less  change  of  form,  rather 
than  a  considerable  increase  in  size  may  be  noticed  at  each  moult. 
This  is  accompanied,  as  we  have  seen,  by  a  complete  pushing  in- 
wards of  the  hj'podermis,  whereby  is  aflforded  in  the  only  possible 
way  an  important  space  for  the  increase  in  size.  After  the  split- 
ting off  of  the  old  chitinous  skin  the  stretched  hypodermis-layer 
again  turns  back  throughout  its  length  and  breadth.  No  more 
direct  proof  can  be  given  for  the  correctness  of  the  view  which 
regards  the  appendages  of  the  segments  of  Arthropods  as  protru- 
sions of  the  skin. 

This  occurrence  is  only  important  as  being  a  preliminary  stage 
for  the  rise  of  the  antennae  of  the  imago ;  still  this  arises  through 
a  simple,  though  still  deep-reaching  remodelling  of  the  larval  an- 
tennae, and  thus  stands  in  relation  with  the  other  typical  cephalic 
appendages.  No  enlargement  of  the  parts  takes  place,  indee<l  the 
hypodermis  is  simply  loosened  and  models  itself  anew,  for  the 
most  part  during  a  perceptible  decrease  in  size,  into  the  antennae 
of  the  imago  ;  so  for  example  the  mandibles.  But  should,  on  the 
contrary,  an  enlargement  take  place,  as  in  the  under  lip,  then  this 
arises  through  a  pushing  up  of  the  hypodermis  from  the  bottom 
of  a  falling-in  of  the  body  wall,  and  here  the  difference  in  size 
and  form  between  the  new  and  old  organs  is  so  considerable,  that 
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we  can  rightly  indeed  regard  it  as  a  new  formation ;  the  passage 
to  the  real  new  formation  is  here  indicated,  and  we  finally  see  also 
the  appendages  of  the  thorax,  which  in  the  larva  are  completely 
wanting,  certainly  developing  in  the  sai!ne  manner;  the  simple 
growth  of  the  antennce  at  each  moulting  of  the  larva,  the  forma- 
tion of  the  fly's  beak  out  of  the  under  lip  of  the  larva,  and  the 
outgrowth  of  wings  and  limbs  at  places' in  the  hypodermis  previ- 
ously wanting  them,  are  also  only  modifications  of  one  and  the 
same  occurrence  ;  the  protnision  of  the  hypodermis. 

So  far  it  certainly  appears  legitimate  to  regard  the  formation  of 
Corethra  as  a  moulting  process.  The  entire  hypodcrmal  skin  it  is 
which  remodels  itself,  in  part  shortening,  in  part  elongating  and 
drawn  out,  but  which  never  loses  its  continuity. 

But  this  does  happen  in  the  Muscidse,  The  hypodermis  of  the 
anterior  larval  segments  must  die,  in  order  that  the  imaginal  disks 
lying  within  the  body  cavity  on  the  upper  surface,  and  a  new  tho- 
rax and  head  may  be  composed ;  evidently  a  phenomenon  which 
exceeds  the  idea  of  a  moulting.  It  is  a  mistake  to  exceed  known 
facts.  It  were  a  greater  error  to  conclude  from  the  fact  that  the 
imaginal  disks  of  the  Muscidee  are  already  formed  in  the  embrj'o, 
that  the  body  of  the  imago  was  already  formed,  as  in  Corethra, 
in  which  the  wings  and  limbs  begin  to  grow  after  the  last  moult- 
ing. The  imaginal  disks  of  Musca  are  not  simply  rudiments  of 
the  appendages  of  the  segments,  l)ut  really  the  segment  itself;  but 
in  Corethra  the  germs  of  the  segments  of  the  imago  are  already 
present  in  the  egg,  not  alone  in  the  form  of  isolated  disks,  but  as 
the  complete  segments  of  the  larva,  which  afterwards  give  rise  to 
the  appendages,  in  order  to  build  up  the  segments  of  the  body  of 
the  adult  insect.  The  body  of  the  imago  is  also  on  the  contrary 
more  perfectly  formed  in  the  larva  of  Corethra. 

It  is  by  no  means  surprising  that  the  appendages  of  the  seg- 
ments of  Corethra  begin  to  develop  after  the  last  moult  of  the 
larva.  Should  they  arise  earlier,  then  they  would  already  appear 
during  the  life  of  the  larva  as  external  parts,  the  chitinous  skin 
which  in  the  process  of  moulting  would  separate  anew  would  press 
to  the  half-formed  appendages,  and  the  larva  would  thus  be  no 
more  a  larva,  the  metamorphosis  no  more  complete,  but  an  incom- 
plete one.  A  development  of  the  appenddges  beginning  before 
the  last  moulting  would,  in  a  metabolic  insect  with  the  mode  of 
development  of  Corethra,  be  only  conceivable  if  the  same  previ- 
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oiisly  originated  not  as  a  direct  protrusion,  but  as  an  invagination, 
also  forming  no  projection  on  the  upper  surface  of  the  liyixxlermis, 
as  in  fact  seems  to  be  the  case  in  the  wings  of  Lepidoptcra. 

But  we  will  take  a  nearer  glance  at  the  mode  in  which  the  form- 
ation of  the  appendages  and  especially  those  of  the  thorax  takes 
place.  Many  differences  between  Musca  and  Corethra  appear,  and 
also  many  resemblances,  and  indeed  in  points  of  great  impoitance, 
BO  that  we  must  say  that  the  formation  of  the  thoracic  appendages 
goes  ofr  in  the  ttoo  insects  in  essentially  the  same  loay,  and  indeed  the 
proems  of  formation  may  be  considered  as  simply  local  protrusions 
of  a  broad,  Jlat^  basal  membrane.  This  basal  membrane  is  in  l)oth 
cases  the  hypodermis  of  the  thorax,  which  in  Corethra  at  the  time 
of  formation  of  the  appendages  at  once  arises  as  a  whole,  while 
in  Musca  it  exists  onl}'  in  a  rudimentary  way  in  the  form  of  many 
pieces  separated  from  one  another.  Ideally  in  fact  the  thorax  of 
Corethra  consists  of  twelve  such  pieces,  each  one  of  which  is  des- 
tined to  grow  out  as  an  appendage.  Only  an  apparent  similarity 
lies  in  the  relation  which  exists  in  the  two  Diptcra  between  the 
nerves  and  the  newly  forming  appendages.  In  Corethra  all  the 
appendages  of  the  thorax,  with  the  exception  of  the  gills  around 
the  end  of  the  body  are  provided  with  sensible  (sensibeln)  nerves; 
for  then  with  their  increasing  growth  the  nerve-stalk  will  be  sur- 
rounded. From  the  neurilemma  of  these  nerves  arises  the  fonna- 
tion  of  the  tissues  filling  the  cavity  of  the  appendages ;  they  form 
a  store  of  cells  {zcUztichenaigen)  which  are  transformed  into  the 
tracheae,  muscles,  sinews  and  nerves  of  the  appendages.  Only  in 
the  origin  of  the  gills,  the  place  of  the  nerve  is  supplied  by  a 
trachea,  which  in  those  organs  wanting  nerves  and  muscles  cer- 
tainly play  the  same  part  as  the  nerve. 

The  imaginal  disks  of  the  Muscida;  also  stand  in  connection 
with  the  nerves,  but  the  significance  of  this  fact  in  regard  to  the 
development  of  the  appendages  is  still  quite  another  thing.  This 
is  due  to  the  fact  that  not  all  the  disks  are  attached  to  nerve-fila- 
ments, as  indeed  are  not  all  those  from  which  originate  similar  ap- 
pendages. The  imaginal  disks  of  the  two  anterior  limbs  are 
attached  to  ner^•es  ;  the  hinder  spring  up  from  the  tracheal  stems 
without  any  connection  with  nerves.  The  conclusion  is  inevitable 
that  the  nerve-stems  are  here  nothing  else  than  points  of  attach- 
ment for  the  new  formations.  Certainly  it  is  evident  that  the 
nerve  passes  through  the  new  formation  in  order  to  reach  the 
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organ  lying  next  to  the  skin  (ganglion  or  muscle)  ;  still  this  is  ac- 
complished in  quite  a  diflerent  way  from  the  Tipulidae,  where  the 
cavity  of  the  appendages  is  traversed  longitudinally  by  a  nerve 
(at  least  in  the  legs),  while  in  Musca  the  appendage  is  in  fact 
wholly  free  from  nerves,  at  all  events  with  none  of  its  primitive 
fibres  present,  and  at  best  may  be  traversed  bj'  such  as  are  formed 
anew  during  the  outgrowth  of  the  appendages.  At  all  events  the 
new  formation  of  the  tissues  filling  the  cavity  do  not  proceed  from 
the  neurilemma,  but  from  the  nuclei  arising  from  the  destruction 
of  the  fat  body. 

But  still  in  the  manner  and  mode,  in  which  the  growing  limb 
pushes  out,  there  is  no  inconsiderable  difference. 

In  Corethra  there  is  at  first  a  completely  unjointed  cylindrical 
skin  which  lies  wound  up  in  a  spiral  on  the  piece  of  the  thorax 
belonging  to  it ;  as  soon  as  the  new  formation  has  evidently  .grown 
in  length,  when  the  differentiation  of  the  cell-masses  of  the  cavity 
into  tissues  has  advanced,  the  first  traces  of  joints  appear. 

Quite  otherwise  in  Musca,  where  the  segmentation  begins  at  an 
earl}^  period  and  is  complete  along  the  whole  length  of  the  pro- 
jecting appendage.  Even  before  the  growth  outwards  of  the  limb 
ever  projects  up  prominently  alj^ove  the  level  of  the  basal  mem- 
brane, the  end  of  the  limb  (the  fifth  tarsal  joint),  is  separated 
from  the  basal  membrane ;  then  with  the  elongation  of  the  tarsal 
spines,  the  four  other  tarsal  joints  become  interpolated,  while  the 
tibia  and  fibula  still  form  an  unjointed  portion,  whose  complete 
division  into  the  joints  of  the  fly's  limbs  occurs  after  the  formation 
of  the  thorax.  During  the  whole  development  within  the  disk  the 
limb  still  remains  as  a  short  projection  which,  without  turning, 
stands  straight  up  over  its  thoracic  piece.  As  soon  as  the  new 
thorax  is  formed,  it  begins  to  grow  moderately,  and  considerably 
later,  in  the  second  half  of  the  pupal  sleep,  the  muscles  and  other 
tissues  arise  in  the  cavity  of  the  appendages,  and  finally  the  limb 
assumes  its  external,  definite  form.  From  the  last  mentioned 
facts,  it  clearly  appears  that  with  the  existence  of  imaginal  disks, 
which  the  muscid  larva  brings  with  it  out  of  the  egg,  no  greater 
preparation  in  fact  is  made  for  building  up  the  body  of  the  imago ; 
that  here  a  much  more  marked  transformation  must  be  undergone. 
When  Corethra  transforms  into  a  pupa,  the  muscles  of  the  wings 
and  limbs  are  already  formed,  while  in  Musca  there  is  not  yet  the 
first  trace  to  be  seen  of  either ;  the  mouth  parts  undergo  in  Co- 


718  THE   MBTAMORPHOSI8  QT  FLIES. 

rethra  only  a  final  modelling,  while  in  Musca  the  head  docs  not 
yet  appear  as  a  whole,  and  nothing  of  the  beak  is  yet  formed. 

But  if  in  relation  to  the  external  form  and  formation  of  the 
tissues  in  the  interior  the  Corethra  larva  stands  nearer  its  imago, 
so  not  less  as  regards  the  systems  of  internal  organs.  Here  also 
we  find  a  complete  continuity  between  larva  and  pupa ;  no  new 
organs  arise  in  place  of  the  old,  but  the  old  either  remains  the 
same,  or  are  wholly  intact,  or  with  only  slight  changes,  as  are  re- 
quired for  the  changed  mode  of  life  of  the  animal ;  thus  the  dor- 
sal vessel  passes  wholly  unchanged  over  into  the  fly,  and  except 
the  slight  shortening  of  the  oesophageal  ring,  the  nervous  system 
also.  Other  organs  are  completed  through  increase  in  size  in 
some,  through  concentration  and  disappearance  in  other  places,  as 
for  example  in  the  digestive  canal,  and  the  sexual'  organs  which 
had  long  previous  been  completely  formed.  Only  parts  which 
are  single  become  entirely  superfluous  and  disappear  and  never  ar- 
rive at  a  complete,  new  structure,  independent  of  the  systems  of 
organs  already  present. 

It  is  wholly  otherwise  in  Musca,  where  all  the  systems  of  organs 
of  the  larva  disappear,  and  are  formed  anew  from  new  building 
materials,  whether  they  return  to  molecules,  which  mingle  with 
the  Wood,  as  the  hypodermis  of  the  anterior  larval  segments,  as 
all  the  larval  muscles,  many  of  the  tracheae,  the  anterior  part  of 
the  digestive  canal ;  or  whether  they  pass  through  that  interesting 
process  which  I  have  termed  histolysis^  and  whose  nature  consists 
in  a  destruction  of  the  histological  elements,  without  giving  up 
the  general  form  of  the  organ,  and  in  a  succeeding  new  formation 
from  the  ruins  of  the  tissues. 

But  most  remarkable  and  pregnant  is  the  difference  in  the  pro- 
cesses of  growth  within  the  body  of  the  pupa,  since  in  Corethra 
the  fat  bodies  play  throughout  a  very  subordinate  and  scarcely 
perceptible  part,  while  in  the  Muscidae  a  building  up  of  the  inner 
organs  without  the  intervention  of  this  important  part  of  the  body 
were  not  possible.  There  is  need  only  for  the  colossal  mass  of  the 
fat  body  in  the  muscid  lar\'a ;  and  seeing  the  thick  whitish  pap-like 
substance,  with  the  product  due  to  its  destruction  filling  the  bod}'- 
cavity  of  the  pupa,  we  can  estimate  the  true  significance  of  the  fat 
body  in  the  development  of  the  Muscidae.  And  it  would  appear 
that  the  fat  body  in  these  insects  is  not  only  a  depot  of  nutritive 
material,  but  that  out  of  the  products  arising  from  its  destruction, 
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entirely  new  histological  form-elements  arise :  the  masses  of  nuclei 
which  fill  the  body-cavity  of  the  pupa  with  a  compact  mass,  whose 
brood  of  cells,  multiplying  through  endogenesis,  arrange  them- 
selves into  strings  and  thus  form  the  primitive  germs  of  the  tra- 
cheae and  in  fact  the  muscles. 

Indeed  it  is  difilcult  to  tell  out  of  what  material  the  muscles  of  the 
wings  of  the  Muscidffi  should  arise,  if  not  out  of  the  descendants  of 
the  masses  of  nuclei.  But  in  Corethra  we  find  the  corresponding 
muscles  already  indicated  in  the  embryo  in  the  form  of  fine  fila- 
ments ;  but  how  could  this  be  the  case  in  the  Muscidse,  where  the 
points  of  attachment  of  such  filaments,  the  hypodermis  of  the 
thorax,  are  not  3'et  present  in  the  larva  ?  And  the  same  conclusion 
follows  in  regard  to  the  tracheal  system  of  the  imago,  which  in 
Corethra  is  indicated  beforehand,  the  entire  division  of  the  body 
of  the  imago  answering  to  the  cori*esponding  segments  of  the 
larva — which  in  Musca  can  only  arise  when  these  regions  are 
formed,  t.  e.,  in  the  course  of  the  pupal  life. 

Thus  in  every  relation  a  much  less  morphological  connection  ex- 
ists between  larva  and  imago  in  the  Muscids,  than  in  the  Tipulids, 
and  in  this  fact  is  to  be  sought  the  reason  for  the  relation  of  the 
duration  of  larval  life  to  the  long  pupal  stage.* 

In  Sarcophaga  it  requires  eighteen  days  from  the  pupation  to  the 
exclusion  of  the  fly,  in  Corethra  only  three.  However,  on  the  other 
hand  the  life  of  the  larva  of  Sarcophaga  lasts  onl}'  eight  days, 
in  Corethra  tlu-ee  or  more  weeks,  and  this  difierencc  cannot  alone 
be  referred  to  the  wholly  opposite  mode  of  nourishment  of  the  two 
larvse,  which  makes  it  possible  in  the  Musca  larva  to  suffer  a  great 
mass  of  food  to  pass  in  a  few  days  through  its  intestine,  while  the 
Corethra  living  by  robbery  only  slowly  procures  food.  The  evi- 
dence lies  in  the  very  long  interval,  which  separates  the  last  moult- 
ing of  the  larva  from  the  pupation  in  Corethra.  It  is  surely  not 
unimportant  or  adventitious,  but  will  be  met  with  in  cases  where 
the  origination  and  completion  of  the  appendages  of  the  imago 
must  take  place  within  this  period. 

The  pupa  of  Corethra  manifestly  differs  in  morphological  as 

*  KvidenUy  it  is  only  tbo  relative,  not  tho  absolute  duration  of  the  pupa-6tnge,  which 
is  hera  considered.  This  may  vary  in  one  and  the  same  species  between  wide  limits ; 
for  example  the  pupa-stage  of  Corethra  lasts  only  three  days  In  midsummer;  in  March 
the  same  lasts  eight  days.  But  also  the  coiTespondingJil'e  of  the  larva  Is  longer  in 
such  March  pup»,  the  larvas  having  wintered  over  fVom  the  preceding  autumn.  In  the 
Muscidffi  on  the  contrary,  the  pupa  winters  over. 
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well  as  physiological  relations  from  the  pupa  of  the  Musclcbe; 
it  does  not  become  the  imago,  but  it  is  nothing  else  from  the  start, 
and  undergoes  only  a  slight  completion,  in  order  to  slip  outJVoin 
the  pupa-sliin  as  a  winged  and  sexually  mature  insect.  A  pupA- 
sleep  in  the  true  sense  it  thus  completely  lacks,  all  functions  of 
animal  life  in  the  pupa  go  on  uninterruptedljs  only  the  act  of 
taking  food  ceases.  All  the  occurrences  which  fill  out  the  interval 
of  hitent  life  iu  Musca,  during  which  the  blood  no  more  circulates, 
every  sensation  and  movement,  as  well  as  the  taking  of  food— every 
act  which  may  go  under  the  head  of  ''formation  of  the  pupa"  fall 
in  Corethra  into  the  larval  period,  and  the  pupal  stage  is  to  be 
compared  with  the  two  last  days  of  the  Muscid  pupa ;  when  still 
in  this  respect  the  almost  fully  formed  insect  stands  near  its  final 
perfection,  since  it,  if  artificially  freed  from  its  tun-shaped  case, 
is  more  or  less  movable  and  lively. 

Finally,  we  may  distinguish  two  diametrically  opposed  forms  of 
insect  metamorphosis ;  the  one  represented  by  Corethra  stands 
nearest  to  development  without  metamorphosis ;  the  other  repre- 
sented by  Musca  is  farthest  removed  from  the  ametalwlic  develop- 
ment and  is  the  most  extreme  form  of  metamorphosis.  Kxpresse«l 
in  a  ver}'  general  wiiy,  the  difference  between  the  two  consists  in 
this,  that  at  one  time  a  continuous^  at  another  a  discontinuous  de- 
velopment  occurs,  in  the  sense,  namely,  that  the  parts  of  the  body 
and  organs  of  one  stage  of  development  originate  directly  from 
the  similar  parts  of  the  foregoing  stage ;  or  if  such  is  not  the  case, 
rather  the  parts  of  the  body  and  internal  organs  of  the  later  stages 
of  development  are  substantially  new  formations. 

We  may  briefly-  characterize  the  two  modes  somewhat  thus:  — 
Type  Corethra.  The  larval  segments  are  converted  directly  into 
the  corresponding  divisions  of  the  imago;  the  appendages  of  the 
head  into  the  corresponding  ones  of  the  head  of  the  imago;  those  of 
the  thorax  arise  after  the  last  moult  of  the  larva,  as  outgroxcths  of 
the  hypodermis  around  a  nerve  or  trachea,  from  the  cellular  envehpe 
of  which  the  formation  of  tissue  in  the  interior  of  the  ajtpendages 
issues.  The  larval  muscles  of  the  abdominal  segments  are  trans- 
ferred  unchanged,  into  the  imago;  the  thoracic  musct$8  2>€culiar  to 
the  imago,  as  also  some  additional  abdominal  muscles,  are  decf  loped 
in  the  last  larval  period  from  indiffei-ent  cellular  filaments  which  are 
indicated  even  in  the  egg.  The  genital  glands  date  back  to  the  em- 
bryo, and  are  gradually  developed;  all  the  otiier  systems  of  organs 
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pass  with  little  or  no  alteration  into  the  imago.     Fatty  body  none  or 
inconsiderable.     Pupa  state  short  and  active. 

Type  Musca.  Thorax  and  head  of  the  imago  arising  independ- 
ently from  the  corresponding  divisions  of  the  hypodermis  of  the 
larva;  only  the  abdomeii  directly  throvgh  the  transformation  of  the 
eiglU  hinder  larval  segments.  Thorax  and  head  with  their  append- 
ages develop  from  imaginal  disks ^  which  are  of  embryonal  origin 
and  are  attached  within  the  cavity  of  the  body  to  nei-ves  or  tracheae. 
Immediately  after  the  formation  of  a  tun-shaped  pupa  case  from  the 
chitinous  skeleton  of  the  larva ^  the  imaginal  disks  grow  together  into 
the  thorax  ayid  head.  Destruction  of  all  the  systems  of  larval  or- 
gans^ either  total  or  through  histolysis.  New  formation  of  the  same 
by  means  of  the  masses  of  nuclei  arising  out  of  the  destruction  of 
the  fatty  body.  Genital  glarids  indicated  in  the  embryo  have  a  con- 
tinuous further  development.  Pupa  state  lasting  for  a  long  time 
and  with  a  latent  life. 

The  two  types  are  most  sharply  distinguished  from  each  other 
by  the  presence  or  absence  of  true  imaginal  disks,  and  I  might  for 
this  reason  suggest  dividing  those  insects  having  a  metamorphosis 
into  Insecta  discota  and  adiscota,* 

A  subsequent  memoir  remains  to  be  prepared,  in  which  an  effec- 
tive division  is  to  be  made  showing  what  families  belong  to  one 
and  what  to  the  other  group.  It  may  be  here  previously  observed, 
that  the  two  groups  do  not  stand  completely  opposed,  without 
transitions,  but  that  there  are  intermediate  forms ;  indeed  whole 
families,  perhaps  whole  orders  of  insects  may  on  account  of  the 
want  of  imaginal  disks  be  regarded  as  Insecta  adiscota,  while  their 
development  in  other  respects  may  closely  join  them  to  the  discota. 


*Tho  italics  In  this  tranelation  are  the  author's. 
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ON  THE   COTTON  WORM  OF  THE  SOUTHERN 
STATP2S  (Alexia  argillacea  Hubner). 


BY  AUG.  R.  GROTE. 


The  earliest*  scientific  name  for  the  cotton  worm  is  given  by 
Jacob  Hubner  in  the  second  hundred  of  his  *^  Supplement  to  the 
Collection  of  iixotic  Lepidoptera,"  dated  1822.  The  moth  is  there 
figured  in  two  positions  under  the  numbers  399  and  400,  and  de- 
scribed under  the  name  Aletia  argillacea  on  page  32.  Although 
the  insect  has  subsequently  received  different  names,  this  name  of 
Hiibuer's  is  the  one  it  should  in  future  bear.  For  the  name 
^^Anomis  xylina^**  now  in  scientific  use,  I  am  responsible.  In  the 
year  1864,  in  the  Proceedings  of  the  Entomological  Society  of 
Philadelpliia,  I  referred  the  Noclua  xylina  of  Thomas  Sa}*  to 
Hiibner's  genus  Anomis,  as  defined  by  M.  Guen6e,  and  regarded 
as  synonymous  the  Anomis  bipunctina  of  the  latter  author. 

With  the  true  type  of  the  genus  Anomis,  the  Anomis  erosa  of 
Hubner,  I  have  since  then  become  familiar,  and  I  find  that  it 
differs  structurally  and  generically  from  the  cotton  worm  moth, 
which  latter  must  accordingly  remain  under  the  combined  title 
originally  proposed  for  it  by  Hiibncr. 

The  dili'erent  stages  of  Aletia,  as  it  is  found  throughout  the 
cotton  belt  of  the  Southern  States,  have  been  faithfully  |>ortrayed 
by  Professor  Townend  Glover,  of  the  Agricultural  Department 
in  Washington.  On  the  Professor's  plates  numerous  other  insect 
depredators  on  the  cotton  plant  are  excellently  portrayed,  and  this 
work  (I  believe  as  yet  unpublished)  ought  certainly  to  be  issued  by 
the  Legislatures  of  the  diflerent  states  interested  in  cotton  culture, 
or  indeed  by  the  General  Government,  and  publicl}'  distributed,  so 
that  a  knowledge  of  the  economy  of  these  parasites  be  ditt'used. 
For  his  manuscript  work,  Professor  Glover  has  indeed  received  a 
medal  from  the  late  Emperor  of  the  French  (a  nation  fortunately 
profuse  in  acknowledgment)  but,  if  1  am  correctly  informed,  no 
more  substantial  reward  has  as  yet  crowned  Professor  Glover's 

*  I  am  indebted  to  Dr.  Hagen  for  the  bibliography  of  the  Nocttta  gofBypii  of  Fabri- 
cius.    I  believe  this  to  be  a  distiiict  8pecie8  from  the  Aletia  and  probably  bclongfof  to 
a  diHerent  family. 
(722) 
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praise wortliy  efforts  for  the  advancement  of  knowledge  and  the 
consequent  amelioration  of  his  race. 

In  the  Second  Report  on  the  Insects  of  Missouri,  Professor  C. 
V.  Riley  notices  the  cotton  worm,  and  illustrates  the  moth  b}'  a 
woodcut,  in  which  the  insect  is  represented  head  downward  in  a 
state  of  rest.  The  moth  is  drawn  in  this  position  on  the  authority 
of  a  gentleman  in  Texas,  and  the  subject  is  treated  throughout, 
and  indeed  necessaril}',  by  Professor  Riley,  at  second-hand.  In 
Professor  Riley's  Sixth  Report  (published  this  year)  the  cotton 
worm  is  again  discussed  under  similar  conditions,  while  the  posi- 
tion of  the  moth  in  a  state  of  rest  has  now  become  normal.  It  is 
however  claimed,  in  this  Report,  that  the  cotton  worm  "  hiber- 
nates "  as  a  moth,  and  the  credit  of  this  observation  is  given  to 
the  Second  Report,  while  the  discovery  of  the  fact  is  claimed  to 
have  been  made  by  what  Professor  Riley  calls  the  process  of 
"  analogy.*' 

It  is  the  object  of  the  present  paper  to  throw,  happily',  some 
light  on  the  biography  of  tiie  ct)tton  worm  as  it  occurs  in  the 
Southern  States,  and  in  so  doing  I  think  it  will  become  apparent 
that  Professor  C.  V.  Riley  has  regarded  the  same  subject  from  an 
erroneous  standpoint,  having  considered  the  cotton  worm  as  be- 
longing to  our  fauna,  and  accordingly  misunderstood  its  economy 
as  displayed  with  us  and  far  from  its  natural  abode.  And  here, 
while  I  am  obliged  to  differ  on  a  scientific  question  with  Prof. 
Riley,  I  bear  willing  testimonj'  to  the  great  good  achieved  bj'  the 
publication  of  the  Missouri  Reports. 

The  Aletia  argillacea^  or  cotton  worm,  is  an  insect  belonging  to 
the  Noctuffi,  a  group  of  nocturnal  moths.  It  is  one  of  a  number 
of  intertropical  or  southern  forms,  somewhat  nearly  allied  to  our 
more  thicklj'  scaled  and  northern  genus  Plusia.  The  caterpillar 
is  a  "  half-looper,"  to  use  a  common  term,  and  the  chrysalis 
is  held  within  an  exceedingly  loose  web  on  the  plant,  the  few 
threads  usually  binding  over  the  edge  of  the  leaf  and  of  them- 
selves furnishing  no  adequate  protection  to  the  pupa.  [1  here 
exhibit  to  the  Association  specimens  of  the  larva,  pupa  and  moth 
of  Aletia].  Technical  descriptions  of  the  different  stages  are  al- 
ready extant  and  so  may  be  passed  over  here.  The  more  imme- 
diate question  for  our  solution  is  the  consecutive  history  of  the 
insect,  so  that  we  may  be  prepared  to  offer  suggestions  to  the 
agriculturists  for  its  destruction. 


724  THE   COTTON    WORM, 

.The  region  over  which,  during  five  seasons,  I  have  observeti  the 
cotton  worm,,  embraces  the  central  portion  of  the  cotton  belt  io 
the  states  of  Georgia  and  Alabama,  and  in  particular  the  counties 
of  Marengo  and  Greene,  lying  along  the  Tombigliee  and  Black 
Warrior  rivers.     There  cotton  is  planted  in  March  and  April, 
blooms  in  June  and  July,  and  perishes  in  November  or  with  the 
frost.     The  earliest  period  at  which  I  have  noticed  the  young 
worm  was  the  last  week  in  June,  and  its  usual  appearance  waa  in 
July,  sometimes  as  late  as  the  latter  part  of  the  mouth.     Its  date 
of  appearance  was  irregular,  and  never  accurately  coincided  in  an}' 
fwo  seasons.     Sometimes  it  seemed  as  though  we  were  '*  not  gohig 
to  have  any  woinn  at  all  this  year ^^  a  remark  suggested  b}'  hope  and 
the  tardiness  of  its  advent.     My  observations  have  been  mainly 
directed  to  the  question  of  the  origination  of  the  first  brood  and 
have  led  me  to  record  the  following  results.     I  have  observed  that 
the  appearance  of  the  worm  in  the  fields  was  always  heralded  by 
flights  of  the  moth,  which  came  to  light  in  houses  at  least  a  week 
before  the  worm  was  noticed  on  the  plants.     I  have  observed  that 
the  distribution  of  the  first  brood  was  irregular ;  the  worms  occur- 
ring here  and  there  over  miles  of  country,  while  infesting  some 
plantations,    skipping    unaccountably   others   which   the    second 
brood,  however,  seldom  failed  to  reach.    I  have  noted  that  the  worm 
was  always  heard  of  to  the  southward  at  first,  and  never  to  the 
northward,  of  any  given   locality  in   the   cotton    belt.     Finall}', 
after  diligent  search,  no  trijices  of  the  insect  in  any  stage  could 
be  found  by  me  during  the  months  preceding  the  appearance  of 
the  first  brood  heralded  by  the  jnoth,  and  after  the  cotton  was 
above  the  ground.     The  broods  themselves  were  consecutive  and 
without  interruption  so  long  as  the  conditions  were  favorable. 
The  last  brood,  in  years  where  the  worm  was  numerous,  eat  up 
every  portion  of  the  plant  that  was  at  all  soft,  flowers,  the  i>crsi8- 
tent  calyx,  the  very  young  boll,  the  terminal  shoots.     The  last 
brood  of  worms  changed  into  chrysalides  in  myriads  on  the  leafless 
stems,  clinging  by  their  few  threads  as  best  they  might,  and  dis- 
closed the  moth  in  the  face  of  the  frost,  many  of  the  chrysalides 
perishing.     Afterwards,  on  sunny  winter  days,  1  have  noticed  the 
live  moth  about  gin  houses  and  fodder  stacks,  or  the  negro  quarters. 
Was  this  a  true  ** hibernation"  or  merelj'  an  accidental  survival? 
The  locality  and  the  condition  seem  to  me  alike  artificial. 

Now  Hiibner  describes  the  moth  of  the  cotton  worm  at  firat,  as 
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from  Bahia.  SufBcient  testimonv  to  the  identity  of  our  insect 
with  one  destructive  to  the  West  Indian,  Mexican  and  Brazilian 
perennial  cotton,  is  at  hand  and  the  fact  is  established.  In  a 
classifies tory  point  of  view,  the  aflSnities  of  the  cotton  worm  are 
with  southern  rather  than  northern  forms  of  its  family,  as  I  have 
already  pointed  out.  The  conclusion  to  which  I  have  come  with 
regard  to  the  cotton  worm  is,  that  it  dies  out  every  year  {with  its 
food  plant)  that  it  occurs  in  the  cotton  belt  of  the  Southern  States^ 
and  that  its  next  appearance  is  the  resxdt  of  immigration.  Testi- 
mony is  at  hand  to  show  that  for  many  years  after  the  cultivation 
of  the  cotton  plant  was  introduced  into  the  Southern  States,  the 
cotton  worm  never  appeared.  The  date  at  which  it  first  appeared 
in  Central  Alabama  has  been  differently  stated  to  me,  but  it  evi- 
dently but  little  preceded  the  late  war.  That  the  moth  is  capable 
of  sustaining  long  and  extended  flight  is  readily  proven.  Pro- 
fessor Packard  observed  the  moth  off  the  coast  of  the  Eastern 
States,  as  also  Mr.  Burgess.  I  have  observed  the  moth  in  October 
in  Buffalo,  N.  Y.,  as  also  Dr.  Harvc}'.  According  to  Mr.  Riley 
the  moth  has  been  observed  in  Chicago,  I  presume  in  the  Fall. 
It  seems  that  the  moth  follows  the  coast-line  northward  as  also 
the  water  courses  that  empty  into  the  Gulf  of  Mexico.  It  is  liote- 
worthy  here  that  the  water-shed  of  the  Ohio  and  Mississippi,  ex- 
tends to  within  fifty  miles  of  Buffalo.  As  an  example  of  the 
prolonged  flight  of  moths,  I  will  state,  that  I  have  observed  in  the 
Gulf  Stream,  off  the  Carolinas  and  out  of  sight  of  land,  in  the 
month  of  August,  large  numbers  of  a  moth,  the  Agrotis  annexa 
of  Treitschke. 

Again  I  have  been  struck  by  the  aUsence  of  parasitic  checks  to 
the  cotton  worm  in  the  south.  I  could  never  discover  an3%  al- 
though such  may  exist.  Spreading  as  I  believe  it  to  do,  as  a  moth, 
the  absence  of  peculiar  parasites  to  the  worm  may  be  reason- 
ably accounted  for.  I  have  already  and  elsewhere  pointed  out, 
that  in  order  to  make  the  first  brood  of  the  cotton  worm  the  prog- 
eny of  the  so-called  "hibernating"  individuals  (as  Professor  Riley 
would  suppose),  a  period  of  several  months  has  to  be  accounted 
for,  since  these  "hibernating"  moths  could  not  wait  till  mid- 
summer to  deposit  their  eggs ;  and  while  the  cotton  is  young, 
and  even  before  it  is  up,  insect  life  is  active,  and  the  weather  is 
warm  and  other  vegetation  fully  out  in  the  region  of  the  South 
where  I  have  lived.     There  is  also  no  reason  to  believe  that  the 
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cotton  worm  ever  breeds  in  the  North,  an<l  this,  notwitbstandiii<:^ 
Professor  Riley's  suggestions  to  tlie  contrary,  in  the  Sixtli  Refiort 
before  mentioned.  The  worm  never  has  been  noticed  on  any 
other  plant  than  tlie  ciotton,  and  in  the  south  perishes  by  thou- 
sands rather  than  eat  any  other.  Tlie  habit  of  wandering  in 
masses  when  food  fails  is  a  proof  of  this,  as  while  the  worm  is 
supplied  with  cotton  leaf  it  never  quits  the  plant,  transforming  to 
the  chrysalis  on  the  stalk  which  has  furnished  it  nutriment.  The 
wandering  habit  is  not  normal  but  accidental,  and  the  worm  is 
not  "gregarious"  like  the  ''tent  caterpillar."  Its  "hibernation" 
with  us  must  also  be  regarded  as  accidental,  or  at  least  as  barren 
of  results.  For  when  spring  comes  the  Aletia  argillacea  has  van- 
ished, and  is  not  found  with  the  hibernating  species  of  Lepi<lopt*»ra, 
renewedly  active.  And  if  it  icere  fouml  in  February  and  March, 
it  would  find  no  cotton  plants  upon  which  to  deposit  its  eggs.  If 
oviposition  ever  takes  place  in  these  months  in  the  cotton  belt,  the 
young  cotton,  free  from  worms,  disproves  its  ellicacy. 

It  is  possible  that  in  the  southern  portions  of  Texas,  or  tlie 
Floridian  peninsula,  the  Aletia  may  sustain  itself  during  the 
entire  year;  I  have  no  means  of  information  on  this  point. 
My  observations  are  made  on  its  occurrence  over  the  central  and 
principal  portions  of  the  cotton  belt  and  into  which  I  believe  it  to 
be  imported  de  novo  every  season  that  it  there  occurs  and  from 
more  southern  regions. 

I  conclude,  therefore,  that  while  the  cotton  plant  is  not  indige- 
nous to  the  Southern  States  (where  it  becomes  an  annual),  the  cot- 
ton worm  moth  may  be  considered  not  a  denizen,  but  a  visitant, 
brought  by  various  causes  to  breed  in  a  strange  region,  and  that 
it  naturally  dies  out  with  us  in  the  cotton  belt,  unable  to  suit 
itself  as  yet  to  the  altered  economy  of  its  food  plant  and  to  con- 
tend with  the  changes  of  our  seasons. 

When  this  fact  is  comprehended,  it  will  simplify  the  process  of 
artificial  extermination  by  limiting  the  period  during  which  we  can 
successfully  attack  the  cotton  worm,  and  by  doing  away  with  a 
certain  class  of  proposed  remedies. 

From  the  foregoing  it  will  be  evident  that  1.  The  artificial  agent 
employed  to  destroy  the  cotton  worm  must  be  employed  against 
the  first  brood  as  it  appears  in  any  given  locality-  during  the  pro- 
gression of  the  moth  northward  ;  and  2.  That,  in  order  to  be  ollect- 
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aal,  a  concerted  action  in  the  application  of  the  remedial  agent  in 
any  given  locality  will  be  found  necessary. 

I  also  recomraend  the  introduction  of  the  English  sparrow  into 
the  Southern  States,  and  additional  legal  protection  to  insectiv- 
orous birds.  Since  the  war  there  has  been  too  much  ignorant 
use  of  the  gun  on  the  part  of  the  negroes.  All  the  birds  should 
be  protected  as  much  as  possible,  for  many  species  not  usually 
considered  insectivorous  are  yet  found,  during  certain  seasons  of 
the  year,  to  live  on  insects. 

I  offer  the  following  as  the  synonymy  of  the  cotton  worm  in 
scientific  literature : 

Aletia  argillacea  Hubner,  Zutr.  3d  Hund.,  S.  32,  figs.  399-400 
(1822). 

Nbctua  xylina  Say,*  Sec.  Ed.  Vol.  1,  p.  370  (1859). 

Anoynis  grandipuncta  Guenee,  Noct.,  Vol.  2,  p.  400  (1852). 

Anomis  Upuiictina  Guenee,  Noct.,  Vol.  2,  p.  401 ;  id.  Vol.  3,  p. 
897  (1852). 

Anomis  xylina  Grote,  Proc.  Ent.  Soc.  Phil.,  Vol.  3,  p.  541  (1864). 

Anomis  xylina  Riley,  2nd  Mo.  Eep.  p.  40,  fig.  13  (1870). 

Anomis  xylina  Grote,  Rural  Carolinian,  3,  p.  88  (1^71). 

Anomis  xylina  Riley,  6th  Mo.  Rep.  p.  17  (1874). 

Aletia  argillacea  Grote,  List  of  the  Noctuidae  of  N.  America,  p.  24. 

•  In  a  letter  to  C.  W.  Capers,  dated  Nov.  let,  1827.    I  do  not  know  whether  this  letter 
is  elsewhere  published,  but  this  question  will  not  affect  the  synonymy  hei*e  proposed 
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The  design  of  the  present  series  of  papers  is  to  give  the  results 
of  studies  by  different  authors  on  the  development  of  the  typicml 
forms  of  animals,  beginning  with  the  lowest  and  ending  with  man. 

I.  THE   MONERA. 

Structure  and  Habits.  Hoeckel,  in  1868,  applied  to  this  group 
of  organisms,  which  are  doubtfully  referred  to  the  animal  kingdom, 
the  term  Moiiera  (from  /mvijpr^^^  simple)  in  allusion  to  the  extreme 
simplicity  of  their  structure.  "  Their  whole  body,"  he  reroarku* 
''  in  a  fully  developed  and  freely  moving  condition,  consists  of  an 
'entirely  homogeneous  and  structureless  substance,  a  living  parti- 
cle of  albumen,  capable  of  nourishment  and  i-eprotluction."  They 
differ  from  the  Amaebne,  hitherto  supposed  to  be  as  simple  as  any 
organism,  in  the  want  of  a  nucleus  and  of  contractile  vesicles. 
Moreover,  they  (as  in  Protamoeba)  differ  from  the  Rhizopodous 
Amojba  in  being  entirely  homogeneous  in  structure,  there  being, 
as  Haeckel  observes,  ''no  apparent  difference  between  a  more 
tenacious  outer  and  a  softer  inner  sarcode  mass,"  as  is  "percep- 
tible in  most,  perhaps  in  all,  true  Amoebae." 

The  motions  of  these  Moners  are  effected  by  contraction  of  the 
homogeneous  substance  of  the  body,  and  by  the  irregular  protru- 
sion of  portions  of  the  bodj-,  forming  either  simple  processes 
(pseudopodia)  or  a  net- work  of  gelatinous  threads.  The  food  is 
taken  in  after  the  manner  of  the  Amoeba,  the  diatom,  desmid  or 
some  protozoan  being  surrounded  by  the  pseudopodia  and  gradually 
enfolded  by  the  extremely  extensible  body  mass.  Hseckel  sa3'8  that 
reproduction  is  effected  solely  in  a  non-sexual  manner.  *'Oflen, 
but  not  alwa^'S,  the  freely  moving  condition  alternates  with  a  state 
cf  rest,  during  which  the  body  surrounds  itself  with  an  excreted 
structureless  covering,"  becoming  in  fact  encysted. 

The  Monera  are  divided  into  two  groups : 

1.    Gymnomonei'ay  comprising  the  genera  Bathyhius^  Protobathy^ 
biusj  Protamoeba^  Protogenes  and  Myxodictyum,  which  do  not  be- 
come encysted  and  consequently  protected  by  a  case. 
(728) 
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2,   I^pomonf^ra^  which  become  eneysU^f!  aud  protected  by  a  cust 
as  In  the  genera  Protoinorws^  Frotomyxa^  VavipyreUa  and  Mi/xas- 
trutn. 

The  Bimiilest  form  of  all  is  Protamtebn,  which  h  u  f^^iinple  mass 
of  protoplasm  without  vacuoles  (little  cavities),  which  protrndes 
simple  processes  (pscudopodia)  not  ramifying  or  forming  a  net- 

[Work,  Protogenes  differs  in  protrnding  ramifying  and  ana^tomo* 
Slug  gclatitioufj  threads,  while  Myxodictyum,  the  most  complicated 
form^  is  matle  np  of  several  simple  Actinophrys-like  botlies,  whose 
psendopodia  liraneh  ont  and  inter! nee,  forming  a  net* 

The  simplest  form  of  life  known  to  ns  is  Bat liy bins,  a  mass  of 
albuminous  jelly.    If  the  theory  of  spontaneous  generation  should 

Lever  prove  true  we  could  imagine  that  the  first  living  form  wouhl 

fhe  like  tliis  organism,  a  mass  of  j»*lly,  utterly  struclureless,  and 
yet  capable  of  motion  (irntabtlity),  of  taking  food  and  digesting 
it,  and  of  reproducing  Its  species,  and  thus  having  an  tn(iividu- 
ality, 

Bath3^biu8  is  conBequently  Uie  most  interesting  organism  (should 
it  be  proved  to  be  snch.)  known  except  man.  It  cannot  be  said  to 
be  <listinctivcly  either  animal  or  plant,  though  it  has  been  studied 
chiefly  l»y  zooltigists,  and  intergrades  with  the  higlier  Moners, 
wliich  seem  to  pass  by  tlie  sum  of  their  chamcters  into  the  Amce- 
htjc  and  higher  Rhizo[>od8  ratlicr  than  into  the  l^otophytes.  But 
in  the  lloners  we  find  a  group  of  unceilain  furms  from  which  the 
plant  and  animal  kingdoms  diverge,  and  fi'om  which,  conse«|ueutly, 
they  may  have  taken  their  origin.  Tlic  Moners  staiul  in  the  same 
relation  to  the  wliole  world  of  organized  beings  that  the  egg  does 
to  the  animal  kingdom.  All  animals  exist  first  in  the  form  of  nu- 
cleated cells,  while  the  pinmitivo  form  of  plants  and  animals  cob 

1  lectively,  is  a  simple  non -nucleated  mass  of  protoplasm  like  Bathy- 
bins,  and  for  these  forms,  ueitlier  distinctively  plant  nor  animal, 
Hieckers  t^rm  Pi^otista  is  a  convenient  one  for  prmyiaianal  use. 

Bathybius  was  first  discoviMcd  l>y  Prof*  Wyville  Thompson  In 
186 J*  in  dredging  at  a  depth  of  •24iJi'>  fathoms  at  the  mouth  of  the 
Bay  of  Bidoay.  He  describes  it  as  a  *^  soft,  gelatinous,  organ  i 
matter,  enough  to  give  a  slight  viscosity  to  the  mud  of  the  surface 
layer/*  Tljompsoii  also  adds  that  if  a  *^ little  of  the  mud  in  which 
this  viscid  condition  is  most  marked  be  placed  in  a  drop  of  sea 
water  under  the  microscope,  we  can  usually  see,  after  a  time,  an 
irregular  uet^work  of  matter  resembling  white  of  eggs,  disttn* 
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guidhaMe  by  its  meiititninlDg  iU  outtino  and  not  r  *ie 

water.    This  net-work  may  gradually  alter  III  form^  *i*.  »  *.,...,. ^.i4 
granules  and  foreign  bodies  changu  their  reluti%'e  tKij«iUoiii>.*'    To 

rig  iM, 


"iLi^-> 


t-.    'I 


BxltiybiQS. 

this  low  Moner  Haxley  has  given  the  name  of  /IflfAy^fHt  ffrr^k^H 
(Fig.   120,   with   coccollths   embedded    in   the  pro  m 

Thompson's  ** Depths  of  the  Sea")*     ThU  Motier,   pi 
son,  **  whether  it  be  continuous  in  one  vast  atheet,  or  ^p 
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into  circuinscribeil  indiviiliial  particles,  appears  to  extend  over  a 
large  part  of  the  bed  of  the  ocean."  It  should  be  stated  that 
Thompson  and  others  do  not  believe  that  Bathybius  is  really  an 
organic  being.  Bathybius  has  been  discovered  at  a  depth  of  from 
fifty  fathoms  downward  in  the  Adriatic  Sea,  by  Oscar  Schmidt. 
The  Bathybius  mud  was  detected  by  its  yellowish-gray  color  and 
its  characteristic  greasy  nature. 

Under  the  name  of  Protobathybius  Dr.  Bessels  mentions  a 
Moner  allietl  to  Bathybius,  which  is  a  non-nucleated  mass  of  pro- 
toplasm. It  was  discovered  at  a  depth  of  ninety  fathoms,  mud,  in 
Polaris  Ba}',  Northern  Greenland. 

The  Pi'otogenes  primorcUalia  of  IIoBckel  is  a  simple,  shapeless 
mass  of  protoplasm,  without  vacuoles,  but  with  over  1000  very 
fine  pscudopodia,  with  numerous  ramifications  and  anastomoses. 
The  largest  specimens  are  '04  inch  in  diameter.'  It  is  a  marine 
form,  found  at  Nice.    It  reproduces  by  fission. 

Myxodictyum  is  made  up  of  several  individuals,  each  one  of 
which  is  like  ProtogeneB,  but  with  fbwer  pseudopods.  M.  sociale 
Hceckel,  in  the  single  specinien  observed,  formed  a  mass  nearly  an 
inch  and  a  half  in  diameter,  and  was  discovered  in  the  Straits  of 
Gibraltar. 

Protomonas  amyli  (Ckski.)  is  a  fVesh-water,  monad-like  form, 
found  by  Cicnkowski  in  Germany  and  Russia,  and  is  fVom  '08  to 
'20  inch  in  diameter.  Frotoimyxa  aurantiaca  Hieckel  has  vacuoles  ' 
in  its  siniple,  shapeless,  orange-red  body,  and  in  the  encysted 
condition  is  a  globular  jell3'-like  mass  over  half  an  inch  in  diam- 
eter. It  occurred  on  empty  shells  of  Spirula  Peronii,.  floating 
about  on  the  open  sea,  and  driven  in  on  the  coast  of  one  of  the 
Canary  Islands.  Vampyrella^  as  its  name  implies,  is  a  jelly-like 
moss,  which  according  to  Cienkowski  bores  into  the  cells  ^f  con- 
fervsB  and  other  fresh-water  algse,  and  sucks  out  their  contents. 
Another  species,  V.  vorax^  engulfs  diatoms,  desmids  and  infusoria, 
drawing  them  into  the  interior  of  its  body. 

The  highest  form  among  the  Moners  is  Nyxastrum  radians  of 
Hseckel,  which  forms  a  radiating  ball  of  jelly  of  tough  consistence 
from  -12  to  '20  inch  in  diameter.  It  has  very  tough,  stiff  pseudo- 
pods,  lu  the  encysted  condition  it  is  nearly  half  an  inch  in  di- 
ameter, and  occurred  on  the  beach  of  one  of  the  Canary  Islands. 

Development,  In  Protamo3ba  and  Protogenes,  Ilceckel  tells  us 
we  find  the  simplest  possible  mode  of  reproduction.    They  mul- 
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tiply  by  merely  dividing  into  two  )>ortiou<it  c^U  imii 
lui  iridividiiAL 

Tbe  distingriishod  Uussian  mlcroi^eopUt  Cieokowski  lum 
an  aceoiint  of  the  modo  of  develo[iment  of  /'»»f 
which  cori-esjK)ndft  to  that  of  the  lowest  alg^e^  such  n.  i 
(see  Cltirk'a  Miud   in  Nature,  p.  136,  Figs.  7^7S>  i  both 
ducc  by  spores;  tho^e  of  tbe  aniiiuil  Trot 
*•  zoospores/*     ¥\g*  127  (copied  from   Ciei.;  , 

A  this  nioner  during  the  foriuntian  of  the  jEOospore^ ;  B^ 
iiixire  hatched  out;   C,  D  (A^D  X  3.">0  *i;  "       ■ 

like  form  it  afl^rwnrds  asgurncs*    .From  tin 
traced  it  to  tlie  encysted,  or  rest  tog  stiige,  K ;  (y«  food  i  #« 
ejection    inwardt*  of  the  eell-wall ;   ir,  >  ^    ''    *"' 

form  Vixes  in  putrefying  Nltella*.     It  r. 

*  Fljj.  137, 


nn9 

us 

rrpnv 

■-d 

at 

»soo- 

A  pro- 


DcTtlopmcnt  of  Proi&mottAa. 

[cyst  of  this  Protomonas,  a«  in  the  true  M  j- 

Icowski,  is  eompo«ed  of  eellnlose,  while  tiiL  ^ i.  

come  eoloi'ed  with  chlorophylL     In  these  respect!*  Ibey  are ; 
but  it  slionid  be  rememberetl  Mint  celhdose  is  >     " 
mantle  of  tlie  Tunicatea  and  various  parts  of  Ai 
tebrat<^s,  while  chlorophyll  occurs  iu  the  InAisoria  and  Uydr 

The  course  of  development  of  Protouiysa  l»a*i  hev\ 
ll^pckeK     The  orange-red  contenU}  of  the  irall  or  t  _ 
A)  of  this  moncr,  divided,  after  It  had  retracted  StiMftlf  from  IIjp 
liyaline  eapsidar  wall,  Into  several    hundred   RmHll,  roii    *     ' 

■©ughly  structureless,  naked    balls   (Fig.  128,  H).     Thi 
Hteekel  regards  rather  as  a  "genu  formation/*  than  a  pro* 
division  or  gemmation.     These  small   |;:lobul«r  ma-  ^     '* 
plasm  (a)  ai-e  cadi  <lrawn  out  Into  a  long  tail  (6).  . 
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the  cyst  as  "swarm-^porea*'  (zoospores,  Fig.  128,  C  «,  6,  c). 
These  zoospores  then  assiuno  an  aiua»ba-form.  These  unite  by 
twos  or  threes,  or  inore^  and  foriu  a  rrew  inJlvichml  as  r\t  D,  where 
two  nnja?ba-liko  genus  unite  theroaelves  by  their  anastotnositig 
pseiidoiKKls  and  draw  themselves  aver  a  Diatom  (a),  meet  In  the 
middle,  and  nnite  into  one  indivldnal  moner*  Fig*  128,  E,  repre- 
sents a  Ailly  gruwn  P.  anrantinca  aller  having  had  a  liberal  diet 
of  shelled  Infusoria  (E,  a).  From  the  central  sareo^le  body  the 
rery  strong,  branching,  tree-like  iiscndo|KJd6  radiate,  their  outer 

Fig.  ltJ8» 


Development  of  Protomyxa. 

anastomoses  forming  numerous  crescent-shaped  meshes.  The  vac- 
uoles extend  into  the  larger  pseiidopofls  ;  they  first  a|»pear  in  the 
Amoeba  btage  after  they  begin  to  take  foml. 

This  adult,  Amuiba-iike  form  becomes  encysted  in  the  manner 
thus  ilescribed  by  Ilaickel*  **To  complete  the  natural  history  of 
the  Protomyxa,  it  still  leraained  only  to  observe  the  encysting  of 
the  adnlt  form,  the  transition  from  the  free  moving'  plasuiodia 
to  the  stationary  red  balls  which  had  attached  themselves  to  the 
Spirula  shells  near  the  latter.  I  Huccemled  lu  establishing  this 
also,     Two  of  the  largest  of  the  best  fed  i)lasmodia,  which  con* 
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tained  vcrj-  numerous  vacuoli,  and  which  had  forme<l  a  very  ex- 
tended sarcode  net,  with  many  branches  and  anastomoses,  aflcr 
some  time  began  to  slacken  their  extremely  rapid  currents,  an<l  ti» 
simplify  their  pseudopods.  The  silicious  shells  of  the  many  <lia- 
toms  which  had  been  absorbed  were  rejected,  and  the  branrhe** 
and  twigs  of  the  pseudopods  were  successively  retracted.  At  last 
the}'  drew  back  the  main  stems,  which  had  ever^^wbere  liecomc 
simple,  into  the  central  plasma-body,  and  the  entirely'  homoge- 
neous sarcode  bod}'  took  the  form  of  an  irregular  lump,  and 
finally  rounded  itself  into  a  regular  ball. 

^^Now  commenced  the  separation  of  the  covering  of  tlic  cyst, 
in  which  the  sharply  defined  single  outline  of  the  orange-retl 
plasma-balls  passed  into  a  perceptible,  though  certainly  fine, 
double  outline.  A  second,  and  then  a  third,  conceutric  buun<lar>- 
line  soon  followed  this,  and  then  the  proper  concentric  hyaliui- 
cyst-covering  appeared  somewhat  quickly  (gi  the  course  of  a  day ) ; 
its  layers  corresponded  with  the  above  stated  breaks  of  tUc  sepa- 
rated gelatinous  skin.  At  first  a  quantity  of  vacuoli  vrere  still 
perceptible  in  the  plasma  during  the  encysting  process,  which  ap- 
peared and  disappeared  here  and  there,  but  vibibly  decreascil  in 
numbers  ;  and  after  the  complete  development  of  the  cj'st  covei  ing. 
no  vacuoli  could  be  any  longer  perceived  in  the  orange- red  plasma, 
now  interspersed  with  numerous  granules.  The  encystetl  plasma- 
ball  was  now  no  longer  to  be  distinguished  from  those  red  balls 
whose  transition  to  the  mass  of  sporules  I  have  above  descriU'd. 
Thus  was  the  cycle  of  the  generation  of  the  Protom3'xa  compk'tcd, 
and  the  course  of  its  simple  and  remarkable  life  history  est:il»- 
lished." 

The  phases  may  be  thus  summed  up :  — 

1.  The  free  swimming  flagellate  state  (sponile  or  zoospore). 

2.  The  creeping  Ama»ba  state. 

3.  The  reticulated  Rhizopod  state. 

4.  The  encysted  state. 

Somewhat  similar  is  the  development  of  Vampyrella  spirofjfjr^r, 
which  penetrates  into  the  cells  of  the  fresh-water  plant  Spirogyra, 
and  absorbs  its  protoplasm.  Fig.  129,  A,  icprescnts  the  adult, 
with  its  radiating  pseudopods,  and  a  large  one  in  the  act  of  borinjr 
into  the  walls  of  the  plant.  It  then  withdraws  its  pseudopcxlia. 
and  assumes  what  Cienkowski  calls  the  cell-state.  During  this 
period  it  is  surrounded   by  a  delicate  membrane.     The  granular 


LIFE   HISTORIES   OF   THE   PROTOZOA. 


135 


contents  divide  into  three  portiona,  each  of  which  becomes  an 
Afna»ba-like  being  (Fig,  12D,  B,  showing  one  creeping  out  oi*  the 
cell,  X.     C,  D*  E,  the  Ama3ba'llko  stage).     Finally  one  of  thoso 


rig  lit*. 


Devetopmenc  of  Vampyrella. 

Anioeba-Uke  forms  becomes  enc3'8tcd  (Fig.  129,  F,  y,  the  fooi 
granules;  f,  cell-wall  of  the  cyst).    To  sum  u[i  the  life-blstory  of 
Vampyrella  as  observed  by  Cienkowski,  we  have:  — 

1.  An  Ama>bn-stage, 

2.  A  cell-staj^e. 
\^,   A  second  Amfcba-atage. 
4.  An  encysted  stjige. 

So  exactly  does  this  mode  of  development  parallel  that  of  Col- 
poildla  pngnax  described  by  Cienkow&ki,  who  regards  it  as  a  fla- 
gellatr  hilusorian  allied  to  Mona^,  tliat  we  doubt  the  naturalness 
of  Ha^ckers  division  of  Moncra,  Colpoilella  and  in  fact  Prolo- 
ruonan  ditTcr  H-oin  the  Monads  (Flagellnta)  simply  in  having  nn 
mtelens.  Whether  this  may  not  be  found  on  l^iilhcr  observatrui 
or  whellier  its  nliftcnce  or  presence  is  so  important  as  Hieckel 
thinks,  future  observation  will  sl»o\n  We  are  now  inclined  to  re- 
gard the  Monera  as  a  somewhat  artificial  group.  It  should  be 
noticed  that  none  of  the  other  IMoiicrs  have  a  **  cell-state/*  but  the 
Amu?ba4ike  organism  becomes  encysted  nt  once  ^tX^v  bccominer 
fully  fed. 

The  development  of  jliyxa^^rvm  raiUaus  ol   liaH'iii.*i  is  raucti  iike 
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nvveloiiinetit  of  MjfX- 


thai  of  Protomyxtt,  lint  differs  in  some  lm|iortunt  reiijiccU,     Tl^ 
cyst  becomes  tlllctl  wilfi  niimeraus  conical  portiuiiti,  witouc  » 
rest  towards  the  ci»otr©  of  Uie  ^r^M 
lUeir   loumletl   bases   pifiduce    a    : 
plin|KHl    uuttiue    i*xU*rmiUy»       Iti    Uii;   ti^^t 
nj^e  tUeae  conc-sliiij^CHl  (livUUm«»  havo  w*- 
binned  a  spitxUe  ahniw,  ami  ejicb  nqinni' 
pporc    has    developed    a   6ilieioti«    <*o%eTitig 
[Fig.  130,  A,  a).     When  Uic  »ij|iMUt>thn|MHl 
kiuie  has  been  set  free  llie  protoplnanifc  coo- 
Icnts  (h)  »ll[>  ont  of  the  h  % 

|30,  H,  fi),und  assmne  nn   \  > 

|)mneroiia  radial   |)9(?itdo|Kx!ft  (Pig.  1^' 
AiUAi  in  the  fiiUy  fonned  Moiier  fieoomi:  oa 
lifUg  iis  the  diameter  of  ihe  IkhIj* 

With  ihe  faetn  thai  have  been  jjresetitcti, 
the  question  arises  whether  these  mom*rs  are  ani [J    '  '  '  h. 

Structurally,  and  in  their  mode  of  d^^velopment.  I 

aeein  not  to  differ  ossenlially  fk-om  the  lowest  planta^  saeti  a*  tbo 
MyxomycGtes  and  lowest  Algse ;  but  phyaiologieally,  or  in  '  ' 
fhey  do^  ihey  (liirer,  as  11.  J,  Clark  (^lind  in  N«lm\%  p.  l%\ 
says  of  Amwba,  iu  taking  in  living  organ i§nid  entins 
tbcir  protoplasm  and  rejecting  the  sillcicHis  coverings  oi  »ur  .m.i- 
tofQs  or  infusoria  they  have  swallowed*  The  pbuil^  of  iHjrreiH 
]>oiKlingl3'  low  orgaidzation  on  the  contrary  absorb  only  tbe  dd- 
rnentii  in  an  uuorgnniKcd  ntate. 

MTKIIATITIIB. 

ctiriatUr  niiturwlsAenf'lj.inilrlH'  2<>i»togl<*>  X7.    llfA».) 
^— —    M<niojrrt«|ilil«:  ik'r  M(mi»ieii,    (.Jr-uiiUchi 

arnl'iftiP»kL  Itpltiiigc  xui'  KenntiilM  tier  MunilU4.'u.  ^cLuliAc'd  .Vj;.ka  iU;  JILiI-ua. 
koftbclii^  AtuiCimKo.    ltd   1.     |««rS5. 

itiu^Hun  On  iniiK*  OigniihtiiK  tiving  lit  irreAt  D^ptlit  in  ilie  Xoiiti  Altaatlc  UOQMi(]te» 
tUybttt«,    (Quain,  Jourii.  Micr.  Sc,  vUJ.    m;S.j  • 

IL    THE  ORKGARI?iinA. 

Sinwfnre  and  Babrta,  First  discovered  by  Oufourt  itiese  parau 
ftttic  protozoans*  with  an  organ*  *.  e.,  a  nucleus,  were  -  '       ' 

the  lowest  animals  until  the  discovery  by  KaHTkel  oi 
pier  3Ionera.    It  is  now  known  that  they  pui*9  through  iinr  M 
state  and  attain  a  true  Ame»f>a  conditrou,  having  ai-     '••-■ 
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muscular,  and  an  inner,  medullary  or  granular,  layer,  which  are 
more  distinct  than  in  the  Amoebre,  and  also  a  nucleus.  In  fonn 
they  are  more  or  less  worm-like.  They  are  parasitic,  living  in 
many  types  of  animals,  especially  the  insects  and  worms,  and  vary 
greatly  in  form.  The  largest  species  known  is  Oregarina  gigantea 
(Fig.  li)l  after  Van  Beneden"),  which  lives  in  the  intestinal  canal' 
of  the  European  lol>ster.  It  is  worm-like,  remarkably  slender,  be- 
ing -Ci  inch  in  length.  It  is,  in  fact,  the  largest  one-celled  animal 
known,  and  in  size  may  be  compared  with  the  cells  of  some  vege- 
tables ;  in  the  animal  kingdom  it  is  only  surpassed  by  the  eggs  of 
birds,  which  are  really  cells.  In  this  organism  an  external,  stnic- 
tureless,  perfectly  transparent  membrane,  with  a  double  contour, 
can  be  ver^'  clearly  distinguished.  It  repi^escnts  the  cell  wall  of 
other  cells.  Beneath  this  outer  wall  is  a  continuous  layer  of  con- 
tractile substance,  b}'  which  these  animals  i*etain  their  form,  not 
changing  as  in  the  Amaba.  It  was  first  discovered  in  1852,  by 
Prof.  J.  Leidy.  lie  showed  that  there  existed  under  the  cuticular, 
structureless  membrane,  a  so-called  muscular  la3'er,  which  in  con- 
tracting becomes  longitulinally  folded,  so  as  to  produce  a  marked 
striation.  Van  Beneden  adds  that  in  "the  immense  Gregarina  of 
the  lobster  I  have  assured  myself  of  the  presence  of,  under  the 
cuticle,  u  true  system  of  muscular  fibrillce,  comparable  to  those  of 
the  Infusoria."  From  this  fact  he  places  these  animals  above  the 
Amoeba;,  which  move  b}'  the  simple  contractility  of  their  sarcode 
or  protoplasm,  a  property  of  all  animal  and  vegetable  protoplasm 
generall}'.  He  therefore  opposes  the  opinion  of  Hseckel  that  the 
Gregarina  is  an  Amoeba,  degraded  by  its  parasitic  life. 

The  internal  granular  matter  of  the  Greganna  is  extremely 
mobile,  like  protoplasm  generally.  '^  The  whole  cavity  of  the 
hody  is  filled,"  says  Van  Beneden,  "with  a  granular  matter  formed 
by  a  viscid  liquid,  which  is  perfectly  transparent.  This  holds  in 
suspension  fine  granulations  of  a  rounded  form,  which  are  formed 
by  a  highly  refractive  and  slightlj^  yellow  matter."  In  this  gran- 
ular matter  the  nucleus  is  suspended.  The  nucleus  is  suiTounded 
by  a  membrane,  and  the  cavity  of  the  vesicle  is  filled  by  a  homo- 
geneous, colorless  an<l  transparent  liquid.  This  nucleus  contains 
an  inner  vesicle,  or  nucleolus,  which  has  the  singular  feature  of 
spontaneously  appearing  and  disappearing  in  a  very  short  space 
of  time.  "  If  one  of  these  Gregarina;  of  moderate  size  js  ol)- 
served,  the  nucleus  is  seen  at  fiist  provided  with  a  single  nucle- 
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olns,  prestnitiiii^  some  Becoiids  later  a  ^eat  ihiumh  r  t,,  Mmr 
refnietitij^  eor|»uscles,  ol'  vury  viiruihlo  fliuif*n&ioiis,  wliirh  an-  alio 
nucleoli.  Horoo  of  these  enlarges  cori»i<lcmhl)\  wbil'^t  Uie  |iriisl* 
tivc  luiclcoUis  diminishes  in  volume  little  by  itttks  Utialiy  tlUafw 
pcaring.  The  iiurivbcr  of  nucleoli  varies  at  even-  tti»iAia.**  Thum 
novel   observations   are  consuloi^ecl  of  great  r  c  by  Vjui 

licnoilcn  as  showing  that  the  tJueleoUifit  of  the  i  .  ^,*,,,-at  slwI  con- 
«i'qnontly  tlie  nurlculi  of  cells  generally  are  sometimes,  if  not 
always,  flevoitl  of  a  nienibranc-  Antl  be  drawa  the  infcrciioe 
*Hb?^^  tin*   inii'Tctiw  uf  M  iu-W  is  ijol  no««"^>iA' kV\  '^  v«  -Ic'*n-.  iin*!  that 


Itovelopmriit  of  Grc^nHna. 

contrary  to  the  generally  received  opinion,  a  iindena  of  »eeU  tamy 

be  ei^tuilly  devoid  of  membrane/'  though  we  may  add  that  bo  saw 
it  in  the  Gregarina  of  the  lal>ster.     V^au   Benedtm  liibtin**!!!"!!*  4 
three  kinds  of  motions  in  the  Gregariuti**     1.  They  in^eaeji; 
slow  movement  >  -  ilion,  in  a  stniight  line  m  i^ 

possibility  of  di-    ^      ning  any  contraction  of  ti^  ic 

body  which  eould  be  considered  as  Uie  cauM  of  tbo  iiioYem4inU 
It  i^cems  impossible  to  account  for  this  liind  of  n     *  T*'** 

next  [vind  of  movement  consists  in   Ihe  luteitd  ^  »»f 

every  part,  taking  place  suddenly  and  oflen  very  violtitiUjr,  tn>m  ai 
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more  or  less  considerable  part  of  its  bod3%  Tl^en  the  posterior 
part  of  the  body  may  be  often  seen  to  throw  itself  out  laterallj'  by 
a  brusque  and  instantaneous  movement,  forming  an  angle  with  the 
anterior  part.  3.  Owing  to  the  contractions  of  the  body  the  gran- 
ules wuthin  the  body  move  about. 

Development.  The  history  of  Gregarina  has  been  worked  out 
by  Siebold,  Stein,  Lieberkuhn,  and  more  recentl}'  by  K.  Van  Bene- 
den.  The  course  of  development  is  as  follows :  the  worm-like 
adult,  G.  gigantea  (Fig.  131,  K,  n  nucleus,  L,  two  individuals  nat- 
ural size),  which  is  common  in  lobsters  on  the  European  coast  in 
May,  June  and  August,  becomes  encysted  in  September  in  the 
walls  of  the  rectum  of  the  lobster,  the  cysts  (Fig.  131,  A)  appear- 
ing like  "little  white  grains  of  the  size  of  the  head  of  a  small 
pin."  When  thus  encysted  the  animal  loses  its  nucleus,  and  the 
granular  contents  of  the  cyst  divide  into  two  masses  (B),  like  the 
beginning  of  the  segmentation  of  the  3'olk  of  the  higher  animals. 
The  next  step  is  not  figured  by  Van  Beneden,  and  we  therefore 
introduce  some  figures  fVom  Lieberkuhn  which  show  how  the  gran- 
ular mass  breaks  up  into  zoospores  (called  by  authors  "  pseudo- 
navicellae,"  and  bj'  Lieberkuhn  "psorosperms")  with  hard  shells. 
After  the  disappearance  of  the  nucleus  and  vesicle,  and  when  the 
encysted  portion  has  become  a  homogeneo«is  granular  mass,  this 
mass  divides  into  a  number  of  rounded  balls  (Fig.  131,  C). 
These  balls  consist  of  fine  gi*anules,  which  are  the  zoospores  in 
their  first  stage  (Fig.  131,  N).  They  then  become  spindle-shaped 
(O),  and  fill  the  C3'st  (Fig.  131,  M),  the  balls  having  meanwhile 
disappeared.  From  these  zoospores  are  expelled  Amoeba-like 
masses  of  albumen'  (D,  E)  which,  as  Van  Beneden  remarks,  ex- 
actly resemble  the  Protamoeba  already  described.  This  moner- 
like  being,  without  a  nucleus,  is  the  young  Gregarina. 

But  soon  the  Ama*ba  characters  arise.  The  moner-like  young 
(Fig.  131,  D,  E)  now  undergoes  a  further  change.  Its  outer  por- 
tion becomes  a  thick  layer  of  a  brilliant,  [)erfectly  homogeneous 
protoplasm,  entirely  free  from  granules,  which  surrounds  the  cen- 
tral granular  contents  of  the  cytode  (Hceckel)  or  non-nucleated 
cell.  This  is  the  Amoeba  stage  of  the  young  Gregarina,  the  body, 
as  in  the  Amoeba,  consisting  of  a  clear  cortical  and  granular  me- 
dullary or  central  portion. 

The  next  step  is  the  appearance  of  two  arm-like  projections 
(Fig.  131,  F),  comparable  to  the  pseudopods  of  an  Amoeba.     One 
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of  these  arms  elongates,  and  separating  forms  a  perfect  Grcgarina. 
Soon  afterwards  the  other  arm  elongates,  absorbs  the  moner-like 
mass  and  also  becomes  a  perfect  Gregarina.  This  elongated  stage 
is  called  a  Pseudofilaria  (Fig.  131,  G).  No  nuclens  has  yet  np- 
pearcd.  In  the  next  stage  (Fig.  131,  H,  n,  nnclens)  the  iKxly  in 
shorter  and  broader,  and  the  nucleus  appears,  while  a  number  of 
granules  collect  at  one  end,  indicating  a  head.  After  this  the 
body  shortens  a  little  more  (I,  J),  and  then  attains  the  elongated, 
worm-like  form  of  the  adult  Gregarina  (K).  Van  Benedcn  thus 
sums  up  the  phases  of  growth  : — 

1 .  The  Moner  phase. 

2.  The  generating  Cytode  phase. 

3.  The  Pseudo-filaria  phase. 

4.  The  Protoplast*  (adult  Gregarina). 

5.  The  encysted  Gregarina. 

6.  The  sporogony  phase  (producing  zoospores). 

It  seems  evident  that  the  mode  of  development  of  the  Gregarina 
in  part  corresponds  quite  closely  with  the  mode  of  growth  of  the 
Moners ;  for  example,  it  becomes  encysted,  i.  e.,  sexually  mature, 
produces  zoospores  (psoudonavicella;),  and  from  these  zoospores 
issues  the  j'oungor  larval  form  of  the  Gregarina.  These  zoospores 
abound  in  damp  places  and  are  devoured  by  insects  and  worms. 
After  they  are  swallowed  the  shells  burst  and  the  Amoeba-like 
young  are  set  free  in  the  body  of  their  host. 

It  will  be  seen  that  there  is  here  a  total  absence  of  sexual  repro- 
duction. The  Moner-stage  arises  by  self-division  of  the  contents 
of  the  cyst,  a  process  analogous  to  the  segmentation  of  the  yolk 
of  eggs ;  and  the  PseudoGlariaj  arise  by  self-division  of  the  young 
in  the  .Moner-stage,  i,  e.,  by  a  budding  process. 
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III.  TUE  RIllZOPODA. 

Stmrttire  and  llahiU,  Wc  linve  alniosi  iiiuicipatctl  n  definition 
of  the  Rluzopodii,  of  which  the  Amoeifm,  or  rrotetm  anitmilcuk%  is 
the  simplest  form,  Uy  our  frequent  rcfercnct's  to  the  **Ama*ba- 
form"  or  •*  Amojba-Ukc'*  stages  \n  the  Moiicrs  and  Gregarinas. 
The  Ama?ba  is  tho  startin<^  point,  tlie  unit  uf  the  niicleau*d  Pro- 
tozoa, the  primitive,  ancestral  form  to  which  the  menibera  of  the 
subkiiigdom  may  be  reduced*  Until  the  Mouera  were  ilistovered 
the  Amoeba  was  regarded  a**  the  lowest  po6:?iblf  animal. 

With  the  form  of  the  Monera,  a  shapeless  mass  of  protoplasm, 
changing  each  instant^  tin-owing  out  threads  or  larger  protrusions 
of  ihe  bod^v,  the  Amojba  possesses  ^.^^  ^^^ 

a  distinct  organ,  the  nucleus,  and 
its  body  mass  is  divhled  into  a 
clear  cortical  and  a  medullary 
granular  mass;  the  outer  highly 
contractile,  the  inner  granuliir 
portion  acting  virtually  as  a  sun-u 
of  food.  These  granuleSf  like  the 
grains  of  chloroiihyll  !n  vegetable 
cells  and  Diatoms  and  Dosmids,  circulate  in  regular  fixed  cur- 
rents^ according  to  J,  !!•  Clark,  (Sec  Fig.  132,  after  Clark;  th«; 
tisual  form  of  Aniisha  dtfflupns  Ehrenbcrg,  magnilied  KM)  diani- 
etera  ;  the  arrows  indicate  the  course  of  llio  circulating  foo<l.  The 
head  end  is  knobbedi  and  within  free  from  granules.)  We  have 
then  in  Amoeba : — 

1,  A  nucleus,  probably  representing  the  nucleus  and  ovary  of 
the  Infusoria. 

2,  A  head  and  posterior  end, 

3,  A  circulation  auulogoua  to  that  of  the  Infusoria. 

This  animal,  ns  we  may  justly  call  it,  since  it  takes  in  living 
protozoans  and  rejects  their  shells,  has  the  power  of  moving  in 
a  particular  direction,  one  end  of  the  body  always  mlvancing 
first ;  which  indicates  the  rudiments  of  a  nervous  ancl  muscular 
power;  and  can  swallow,  tligesl  and  circulate  its  foo<L  Whether 
it  gives  out  nitrogen  and  absorbs  oxygen  or  not  is  unknown.  It 
reproduces  by  self-division,  and  some  aUied  forma  by  the  produc- 
tion of  monad-like,  Hagellalc  Mporcs. 

The  Amceba  is  a  fresh-water  form^  living  on   the  stems   and 
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leaves  of  fresh-water  plants.  The  late  H.  J.  Clark,  our  most  orol- 
nent  mlcroscopist,  thus  describes  its  habits  in  his  "  Mind  in  Na- 
ture." "The  three  flgures  represent  the  varions  forms  which  I 
have  seen  the  same  individual  assume,  whilst  I  had  it  under  the 
microscope,  as  it  crept  over  the  water-plants  upon  which  it  is 
accustomed  to  dwell.  Tlie  most  usual  form  which  it  assumed  is 
that  of  an  elongated  oval  (A),  but  from  time  to  time  the  si<les  of 
its  body  would  project  either  in  the  form  of  simple  bulgings  (B), 
or  suddenly  it  would  spread  out  from  several  parts  of  the  l>ody 
(C),  as  if  it  were  falling  apart ;  just  as  you  must  have  seen  a  drop 
of  water  do  on  a  dusty  floor,  or  a  drop  of  oil  on  the  surface  of 
water;  and  then  again  it  retracted  these  transparent  arms  and 
became  perfectly  smooth  and  rounded,  resembling  a  drop  of  slimy, 
mucous  matter,  such  as  is  oftentimes  seen  about  the  stents  of 
aquatic  plants." 

Pelomyxa  (Fig.  134)  is  a  fresh-water  Amceba-like  form,  but  pn>- 
vided  with  spicules.  Under  the  name  of  Amneba  sabnltmi  Prof. 
Leidy  describes*  a  form  which  he  thinks  ''is  probably-  a  meml>cr 
of  the  genus  Pelomyxa,"  and  which  is  characterized  by  the  com- 
paratively enormous  quantity  of  quartzose  sand  which  it  swallows 
with  its  food.  "The  animal  might  be  viewed  as  a  bag  of  sand  !" 
It  is  from  one-eighth  to  three-eighths  of  a  line  in  diameter,  and 
was  found  on  the  muddy  bottom  of  ponds  in  Pennsylvania  and 
New  Jersey.  It  is  possibly  Pamphagns  mutabilis^  figured  by  Pro- 
fessor Bailey  in  the  '•  American  Journal  of  Science  and  Arts," 
1853.  Another  form  resembling  Grcef's  Pelomyxa,  and  found 
by  Professor  Leidy  in  a  pond  in  New  Jersey,  is  Deinamatha 
mirabilis;^  its  bod}*"  bristles  with  minute  spicules.  He  has  also 
described  in  the  same  Proceedings  (p.  88)  Oromia  terricolUy  which 
lives  in  the  earth  about  the  roots  of  mosses  growing  in  the  crev- 
ices of  the  bricks  of  the  pavements  of  the  streets  of  Philadeli)hia. 
He  thus  graphically  describes  this  singular  form.  *'  Imagine  an 
animal,  like  one  of  our  autumnal  spiders,  stationed  at  the  centre 
of  its  well  spread  net ;  imagine  every  thread  of  this  net  to  be  a 
living  extension  of  the  animal,  elongating,  branching,  and  l>ecom- 
ing  confluent  so  as  to  form  a  most  intricate  net;  and  Jmagine 
every  thread  to  exhibit  actively  moving  currents  of  a  viscid  liquid 
both  outward  and  inward,  carrying  along  particles  of  food  and 

*  Proceedings  of  Uie  Academy  of  Natural  Sciences,  Philadelphia,  1874.    i*.  SU. 
tl.c.  p.  142. 
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dirt,   and   yoa  have   some  idea  of  the  general  character  of  a 
Gromia." 

A  convenient  division  of  the  Rhizopods  is  into  two  groups, 
Foramjnifera  and  Radiolaria.    Schultze  divides  the  former  into  : — 

1 .  Nuda,  or  naked  forms,  such  as  Amoeba  and  Actinophrj's. 

2.  Monothalamia^  forming  a  ono-chambered  shell,  but  with  the 
animal  undivided,  living  in  the  simple  hollow  of  the  shell.  Fresh- 
water forms  are  Arcella,  Difllugia  and  Gromia,  while  Corauspira 
is  a  marine  form. 

3.  Pofythalamia,  with  many- chambered  shells  ;  all  marine.  The 
three  divisions  are  represented  by  (1)  Acervulina,  (2)  Nodosaria 
and  (3)  Miliola,  Rotalina,  Globigerina,  Textularia,  Nummulina, 
Polystomella,  etc. 

The  Rhizopods  are  divided  by  Hfleckel  into  1 .  Acyttaria,  or  the 
one  and  many  chambered  Foraminifera;  2.  The  Heliozoa,  repre- 
sented by  Acthiosphcerium  {Actinoplirys)  Eichliornu^ov  sun-animal- 
cule ;  and  3.  The  Radiolaria,  These  last  two  groups  he  divides 
(a)  into  the  Monocyttaria  (represented  by  Cyrtidosphjera,  Thalassi- 
colla  and  Acanthometra,  etc.)  and  (6)  the  Polycyttaria,  represented 
by  CoUozoum,  Sphaerozoum  and  Collosphaera.  Hceckel,  who  has 
studied  these  Radiolaria  more  than  any  one  else,  though  Johannes 
Miiller  gave  us  the  first  definite  information  about  them,  says  that 
*^  in  the  lower  forms  they  are  allied  to  the  sun-animalcules  and 
Foraminifera,  but  the  higher  forms  are  much  more  highly  devel- 
oped. They  differ  from  both  the  Actinophrys  and  Foraminifera, 
in  that  the  central  part  of  the  body  is  made  up  of  many  cells, 
and  is  surrounded  by  a  strong  membrane.  This  closed,  more  or 
less  spherical  ** central  capsule"  is  surrounded  by  a  slimy  layer 
of  protoplasm,  from  which  thousands  of  very  fine  threads  radi- 
ate, and  often  branch  out  and  anastomose.'  Among  them  are 
scattered  numerous  yellow  cells,  which  contain  starch  granules." 
(Whether  these  yellow  cells  are  parasitic  organisms,  or  belong  to 
the  animal,  is  not  yet  known.)  Most  Radiolaria  are  provided  with 
a  highly  developed  silicious  frame-work,  like  the  outer  shell  of  a 
nest  of  Chinese  carved  balls,  the  outer  surface  of  which  is  studded 
with  spines ;  but  both  the  form  of  the  silicious  box  and  the  spines 
varies  greatly,  as  may  be  seen  by  a  glance  at  the  plate  in  volume 
III*  (after  J.  Miiller),  illustrating  the  Tolycystina.     Some  Radio- 

•  Explanation  of  the  plate.  Fig.  1,  Tetrapyle  octacantha ;  Fig.  2.  HaUomma  amphidU- 
cus  f  Fig.  3,  Haliomma  longispinum ;  Fig.  4,  Haliomtna  hexacanthum ;  Fig.  5,  Ilaliommal 
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laria  have  a  many  diarabereil  slioH  like  tb- 
lamia. 

While  tbe  Foraininirera  live  mastly  at  the  IjiHiom  u(  liic 
(aomc,  however,  m^eurring  between  title  rnarkit)  on  Fton*"^ 
weedsi  creeping  over  sand  and  mud  hy  means  of  tlielr  ^ 
the  marino  Hadiolaria  for  llic  moat  part  float  with  t* 

pseudopcHls  oil  the  surface  of  the  sea.     They  UL*ciir  tu  -  .^-s* 

numbers,  but  lue  uaiially  so  stnall  that  until  IMQ  thev  luiii  been 

almost  entirely  overiooke<l  hy  naturalisl?*     The  en 

cial  forms,  snoh  as  ColJosplja;ra»  arc  nearly  an  in  > 

while  most  of  the  Vimple  species  cannot  be  8€€n  with  the  imkcfl 

eye*    The  Folyeystina  occur  fossil  in  abundance  at  BfirlMulo^^ 

Richmond.  Va.»  an<l  the  Nieohar  ishiml-^. 

Devdojpfneni.  So  i\ir  as  Is  known  Ama?ba  multiplies  its  Ictiid  ofilj 
by  the  simpleint  mode  of  roprodnetlon  known,  that  of  '  '  'V  iv 
Ion.     The  following:  figure  (ll>:j),  eopied  frmn  llteckeL  i  as 

rig,  m. 


highly  magnified,  Atnmba  spkipwcorcus,  a  f  ^i- 

out  a  contraelile  vesicle,  in  Ihe  process  ui  ,:  ,,  --  ^  -  -^e 
encysted  Amoeba  in  its  *^  resting  stage/'  It  nonr  ooutSivU  of  m 
s(»hencal  lump  of  [»rotopla<mi  (d)^  in  which  id  n  tv"  'h 

it«  nucleolus  {h)  anrl    the  whole  8nrrounde<i   hy  u 
membrane  {a).     It  breaks  the  celNwall  ami   beeonifA  free 
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A,     SelMlvisiDu  llien  begins  as  at  C,  tlie  nucleus  doubling  itself, 
until  at  Da  and  Dh^  we  Uiive  as  iv  result  two  individuals. 

In  Pelomyxa,  a  higher  furtn  tliun  Ania*bii,  we  Imve  according  to 
Greef  a  production  of  ciliated  zoo»Ji)orcs,  This  form,  ilesi^ribrr! 
l»j  Grecf  under  I  he  name  of  /V-  t'tK--  m* 

frmyxa  palustris  (Fig.  lil-t.  A,  a, 
clear  portion  ;  b  diatoms  enclo-sed 
in  the  body  mass),  lives  in  the 
mud  at  the  boltom  of  pooU,  and 
when  first  seen  re&cmtiles  littlo 
dark  bulls  of  mud  *04-*()rj  inch 
in  diameter  The  body  mnss 
contains  numerous  vacuoles  filled 
with  water^  and  numbers  of  nu- 
clei and  spienles.  These  nuclei 
aud  spicules  have  a  dancing  mo- 
tion, like  the  ordinary  Brownian  PeJi.rii)  xi  i*:tinstri4. 
movenk*nt9  of  moleeules.  There  arc  aho  iiunieruus  hyrdine,  oval 
or  rounded  bodies  which  Greef  calls  '^''isliining  bodies/*  and  which 
originate  from  the  nuclei.  TUey  increase  by  division  within  tl 
body-mass  of  the  Pelomyxa,  becoming  Amrehndike  bodies  (Fig* 
134,  B,  n  nucleus,  c  contractile  vesicle)  which  issue  in  great  num- 
bers ft'om  the  parent-mass*  These  Amoeboid  forms  gradually  pass 
into  flagellate  zoospores  (Fig,  UJl,  C)  with  a  nucleus  an<l  con- 
tractile vci?i<.'le.  It  thus  seems  Ihal  the  zoo&[)ori's  of  Ibis  Uhizopod 
are  produced  without  lh«  animal  hecuming  encysted, 
.  As  regards  the  development  of  Actinophrys  and  the  idlied  fti»iny 
rorms,Greef  thinks  that  besides  being  formed  by  direct  self-division, 
iliere  is  a  resting  or  encysted  stage.  "  The  latter  consists  in  the 
withdrawal  of  the  sarcode  body-mass  from  the  inner  boundary 
formed  by  the  union  of  the  bases  of  i\m  radial  spines,  leaving  a 
rallier  wi4le  empty  border,  and  its  becoming  invested  by  a  dotdile 
coat,  viz.,  a  firm  inner  one,  wheji  i-nii.Jv  doited,  as  if  perforated, 
and  an  outer  hyaline  one," 

According  to  Schneider,  Acthiojthnj^'^  Ek'hhornn  undergoes  di 
vision  ;  the  central  mass  divides  twice  or  thrice.  Then  the  alve*  > 
lar  cortical  layer  disappears,  and  each  mass  resulting  from  th' 
self-rii vision  becomes  euc3'i*ted,  Tiiis  process  is  undergone  in  iw 
days.     It  remains  cneysiled  through  the  winter  nntil  Uie  bi^LnnninL: 
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of  Ma}',  when  the  cyst  drops  off  and  a  small  Actinophn's  with  a 
number  of  nuclei  appears. 

As  an  example  of  the  reproduction  of  these  forms  by  fission, 
ne  may  cite  the  case  of  Oromia  socialis,  figured  by  Archer.  He 
represents  the  body  of  a  Groraia  after  having  undergone  a  trans- 
verse self-fission,  having  in  each  portion  a  nucleus  with  its  nucle- 
olus, the  upper  segment  giving  off  branched  pseudoi>odia  as  usual. 

Of  the  mode  of  development  of  the  shelled  Amoebai  or  Forami- 
nifera  (Polythalamia),  numerous  and  often  accessible  as  these 
animals  are,  we  know  but  little.  In  fact,  we  have  only  the  frag- 
mentary observations  of  Max  Schultze,  made  in  1856,  on  a  species 
of  Miliola  sent  him  from  Trieste.  lie  says  that  this  Foraminifer, 
after  remaining  fmra  eight  to  fourteen  days  in  the  same  place  on 
the  side  of  the  jar,  became  surrounded  with  a  thin  layer  of  brown- 
ish mud,  so  that  the  shell  was  lost  to  view.  On  the  loth  of  May 
he  noticed  that  small,  round,  sharplj^  defined  bodies  escaped  from 
the  brownish' slimy  mass,  and  after  some  hours  as  many  as  forty 
such  bodies  surrounded  the  ^Miliola.  These  round  bodies  were 
young  Foraminifera  in  calcareous  shells  with  one  turn,  but  no  inner 
walls,  somewhat  resembling  Cornuspira,  and  with  pseudopodia 
already  like  those  of  the  adult.  It  is  probable,  therefore,  that  the 
shell  of  the  young  is  formed  within  the  parent.  Schultze  acids 
that  the  almost  complete  want  of  organic  contents  in  the  shell  of 
the  parent  at  this  time,  rendered  it  probable  that  the  wiiole  or 
greater  part  of  its  body  had  passed  into  those  of  the  young. 

Of  the  mode  of  development  of  the  Radiolaria,  Prof.  Cienkow- 
ski  afforded,  in  1871,  the  first  definite  information.  He  states  that 
''J.  Midler  saw  in  the  interior  of  an  Acanthometra  a  swarming  of 
small  monad-like  vesicles,  which  moved  about  for  a  time,  and 
then  changed  themselves  into  Actinophr\'s-like  structures.  After- 
wards," Iliuckel  saw,  first,  in  Sphajrozoids,  *'the  contents  of  the 
capsules  break  up  into  many  vesicles,  and  secondly,  in  Sphiero- 
zoum,  he  observed  masses  of  vesicles  which  exhibited  a  vibratory 
movement."  Lastl}',  Schneider  had  noticed  in  Thalassicolla  groiii)s 
of  amojboid  vesicles  with  movable  fiagellum-like  processes.  These 
facts  rendered  it  probable,  what  Cienkowski  has  proved,  that  the 
lladiolaria  reproduce  by  motile  germs,  i.e.,  zoospores. 

lie  studied  the  compound  forms,  such  as  CoUosphajra  and  Coll> 
zoum,  which  are  composed  of  aggregations  of  capsules  (Fig.  135  A, 
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Fig.  m. 


a  capsule  of  a  )*oung  Collos|»Ua?ra  without  tlio  hitticetl  shell),  licld 
together  by  a  common  mass  of  protoplasm.  Tlicse  capsules  avti 
separated  by  a  certain  inlcrval  from  one  pother*  while  the  proto* 
plasm  lumling  them  together  oousists  of  alveoU  (vesicles)  of 
various  sizes,  l)etween  and  on  to  which  saj'codic  threads  and  net- 
works are  diBposecL  **T  always  found,**  he  adds,  ^"^ the  capsules 
supported  on  I  he  surface  of  the  ulveoli,  often  Icnllcnhvr,  com- 
Messed,  and  enclosed  by  a  raJiatiug  layer  of  protoplasm,  which 
Iso  spreads  itself  over  the  alveoli,  and  passed  over  continuously 
Into  the  sarcodie  enveloi»e  (»r  noighboriug  capsuled.  Besides  those 
alveoli  w*hich  cjiriy  caijsules,  there  are 
many  sranllcr,  which  are  free  from  cm> 
aules/' 

Collospkmm  stptnosa  (Fig.  135,  B)  pos- 
sesses a  fenestrated  shell  beset  with  small 
spines,  which  encloses  a  capside  with  a 
protoplasmic  investment.  Fig.  lil/i,  B,  rr, 
indicates  the  problematical  yellow  celk. 
Fig*  135,  A,  indicates  a  young  cnpsule  of 
another  spineless  species^  C*  Ifuxkffl 
Mull.  The  young  capsule  of  this  ftpecit^s 
IS  nuked,  embedded,  without  any  shell,  in 
a  radiated  [irotoplasmic  sheath,  not  cmar- 
ginatcd  by  any  shaqdy  marked  envel- 
ope, **In  this  stngo  they  often  divi<le 
themselves  by  fission  into  two  halves. 
Not  until  matnrer  age  tloes  the  capHule 
obtain  a  resisting  membrane,  and  bccoute 
enclosed  in  a  fenestrated  shell. 

The  next  change  which  takes  place  in . 
the  capsule  is  its  division  into  a  number 
of  little  spheroids.  This  process  la  accomplished  in  a  single  day 
in  C.  JJu.df'^iL  These  si>heroids  lieeome  mcmad-like  bodies,  tilling 
the  capsule  with  a  mass  of  corpuscles  having  a  tremulous  mnvc- 
mcnt,  and  which  finally  swarm  out  in  all  directions  (Fig.  185,  B) 
from  the  capsule  as  true  zoospores  (C).  The  ca|)8ules  now  die 
and  break  up.  These  zoospores  are  provided  with  two  long  cilia. 
In  the  Interior  are  a  few  oil  drops,  and  a  little  ciystalliue  rod, 
which  sometimes  projects  out  of  the  body. 

**Aiuo:ig  the  swarms  of  swimming  zoospores  lay  many  motion- 


';rtllo^>lia'rn, 
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less  ones  dispersed,"  continues  Cienkowski.  "They  were  ronnd 
or  angular,  with  drawn-out  points,"  and  one  or  more  constrictions 
could  be  seen  in  them  (Fig.  135,  D).  ''Apparently  they  were  de- 
velopmental stages  of  the  zoospores,  obtained  as  they  were  in 
course  of  formation  from  the  contents  of  the  capsule."  Cienkowski 
observed  the  same  process  in  CoUozoum  inernie^  thus  substanti- 
ating his  observations  on  Collosphtera. 

In  the  Rhizopods,  then,  we  know  certainly  two  modes  of  repro- 
duction : — 

A.  By  self-division,  as  in  Amoeba. 

B.  By  the  production  of  zoospores,  as  in  the  Radiol^^ria. 
In  the  latter  the  following  phenomena  take  place :  — 

1.  The  capsule  is  filled  with  spheroids  bj'  a  probable  division  of 
Ihe  contents  of  the  6apsule,  as  in  the  encysted  stage  of  Moners 
and  Gregarinida. 

2.  The  "out-swarming"  of  zoospores. 
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Introduction  to  General  Biology.*— Though  the  plan  of  this 
little  manual  is  good,  being  identical  with  the  arrangement  of  the 
examination  questions  in  the  Science  and  Art  Department  of  In- 
struction at  South  Kensington,  we  cannot  speak  favorably  of  its 
execution,  or  advise  the  use  of  the  book  in  this  country,  unless 
carefully  revised.  A  want  of  special  knowledge  of  the  subject, 
and  the  usually  execrable  woodcuts,  wherever  not  copied  from 
other  works,  detract  seriously  from  the  value  of  the  book. 

Publications  of  Wheeler's  SuRVEY.f — Besides  the  maps  is- 
sued by  this  survey  we  now  have  a  Catalogue  of  Plants  collected 
in  the  3*earfl  1871,  1872  and  1873,  with  descriptions  of  a  few  new 
species,  by  Mr.  Screno  Watson  and  Dr.  J.  T.  Rothrock,  botanist, 
aided  by  Messrs.  Hoopes,  Gluey,  Vasey,  Eaton,  James  and  Austin. 

The  report  upon  the  birds  collected  in  Utah  and  Nevada  during 
the  same  years,  by  Dr.  Yarrow,  abounds  in  notes  on  habits  and 
geographical  distribution. 

The  Geological  Survey  of  Indiana.  J — While  this  last  year's 
report  of  tlie  Survey  is  mainly  on  economic  geology,  as  it  should 
be,  it  contains  some  archceological  and  palaeontological  notes  of 
interest. 

BOTANY. 

Yucca  filamentosa. — Dr.  Engelmann's  interesting  observa- 
tions on  the  genus  Yucca,  and  Prof.  C.  V.  Riley's  discoveries  in 
relation  to  the  yucca  moth,  §  have  turned  attention  generally  to 
this  famil}^  of  plants.  The  Yucca  filamentosa  is  the  species  most 
commonly  cultivated  in  the  central  United  Slates.    It  is  found 
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growing  wild  in  Virginia  and  southward.  The  generic  name 
Y^icca  is  siipposed  to  be  of  Indian  origin  ;  its  signification  is  not 
known.  The  specific  name  JUamcntosa  is  expressive  of  the  thread- 
like filaments  found  on  the  edges  of  the  leaves.  The  popular 
names  of  this  plant  are  Spanish  ba3'onet,  Adam's  oeedle  and  bear 
grass.  The  name  first  mentioned  was  probably  suggested  by  the 
form  of  the  leaves.  In  the  backwoods  of  West  Tennessee  this 
yucca  is  called  "bar  grass,"  *'bar"  probably  being  the  rural  for 
bear ;  the  tough  leaves  are  used  there  for  suspending  meat  in  the 
smoke-house.  The  peculiar  perfume  of  the  flowers  of  this  plant 
is  not  perceptible  in  the  daytime.  I  have  known  floriculturista 
who  have  had  the  plants  in  their  gardens  for  j-ears  without  dis- 
covering that  they  possessed  fragrance.  In  this  latitude,  Jack- 
sonville, III.,  the  perfume  begins  to  exhale  about  7  oVloek,  p.  m. 
It  is  sufficiently  like  that  given  off  from  a  wasp  when  disturbetl, 
to  make  nervous  persons  uneasy  if  unacquainted  with  its  origin. 
It  is  worthy  of  note  that  the  Yucca  moth  makes  its  appearance  on 
the  plant  soon  after  its  perfume  becomes  perceptible.  This  sum- 
mer, having  a  blooming  plant  of  the  Y,  Jilamentosa  in  my  garden, 
I  determined  to  see  what  I  could  of  its  wonders  for  myself;  my 
tools  were  a  simple  hand  microscope  and  a  number  of  little 
tarlatan  bags  with  draw  strings.  With  the  latter,  four  experi- 
ments were  tried.  The  first  one  was  to  test  the  ability  of  the 
flower  to  poUenize  itself.  Four  lar<2:c  buds  on  ditferent  branches 
and  almost  ready  to  open,  were  selected,  a  bag  was  drawn  over 
each  of  these  and  fastened  by  the  draw  string  to  the  stem  beyonfl 
the  flower.  With  the  view  of  throwing  as  much  strength  as  ik)s- 
sible  into  the  flowers  operated  on,  all  the  other  flowers  on  these 
branches  were  removed.  The  buds  expanded  in  their  gauzy  cov- 
ering as  perfectly  as  their  unveiled  sisters,  but  like  nuns  of  an- 
other order  they  drooped  and  died,  leaving  no  progeny  behind 
them.  The  second  experiment  was  to  ix)llenize  the  flower,  by 
itself,  artificially.  The  buds  were  gently  opened  and  some  pollen 
scraped  from  their  anthers  with  a  small  penknife  and  placed  in  the 
entrance  to  the  stigmatic  tube.  The  buds  were  then  enveloped  in 
bags  and  the  branches  stripped  off  the  other  flowers  and  buds  as  in 
the  former  case.  These  also  failed  to  develop  seeds.  The  third 
experiment  was  to  pollen ize  artificially  from  another  plant.  The 
operation  was  conducted  like  the  above,  and  like  the  above 
failed  to  produce  seeds.     The  fourth  experiment  was  to  pollenize 
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artificially  from  other  flowers  on  the  same  plant.  One  large  per- 
fect capsule  of  seed  resulted  from  this  attempt.  In  this  capsule 
the  indentations  around  the  middle,  which  forms  so  constant  a 
feature  in  this  species  was  not  present.  Was  this  variation  from 
the  usual  form  the  result  of  unusually  perfect  fertilizution,  or  from 
the  protection  from  the  puncture  of  insect  afforded  the  seed-pod 
by  the  gauze  ?  This  peculiarity  of  the  seed-pods  of  the  filamen- 
tosa  calls  for  further  investigation.  If  it  be  a  development  of  the 
natural  growth  of  the  plant  and  not  caused  by  external  agencies, 
it  is  interesting  to  note  how  it  may  be  made  to  vary  as  in  the 
above  case.  If  it  be  caused  by  deficient  fertilization  or  from  the 
puncture  of  insects,  wh}'^  are  the  indentations  so  uniformly  in  the 
middle  of  the  capsule? 

In  the  three  experiments  where  pollen  was  used,  the  pollen  was 
placed  jis  nearly  as  possible  in  the  same  position  in  each  flower, 
viz.,  just  at  the  entrance  to  the  stigmatic  tube ;  the  result  con- 
firms the  vie^v  taken  by  Dr.  Engelmann  in  relation  to  the  difll- 
culty  of  this  flower  being  pollenized  by  other  natural  agencies 
than  that  afforded  by  the  yucca  moth.  She  thrusts  her  mass  of 
pollen  far  into  the  stigmatic  opening,  thus  insuring  fertilization. 
If,  as  is  probable,  the  yucca  plant  preceded  the  yucca  moth  in  exist- 
ence, the  plant  is  so  prolific  in  bloom  and  in  seeds,  that  if  but  a  very 
small  proportion  of  the  flowers  w^re  fertilized  by  the  usual  agen- 
cies, there  would  still  be  enough  seeds  produced  to  perpetuate  the 
species  abundantly ;  for  each  capsule  contains  from  one  to  three 
hundred  seeds.  After  the  seeds  on  my  plant  had  turned  black 
and  before  the  yucca  grubs  had  eaten  out,  forty-one  capsules  wfere 
carefully  examined,  of  these  twenty-four  contained  grubs,  one  held 
six  of  the  little  fellows.  In  no  case  was  there  more  than  one  grub 
found  in  the  same  end  of  a  row  of  seeds,  occasionally  one  was 
found  at  each  end  of  a  row  and  the  grubs  were  found  quite  as  of- 
ten at  one  end  as  at  the  other  of  the  capsules.  My  plant  was  fre- 
quently disturbed.  It  would  appear  from  the  unusually  large  pro- 
portion of  capsules  without  grubs,  that  the  moth  may  be  more 
successful  in  fertilizing  the  flowers  when  disturbed,  than  in  find- 
ing a  safe  harbor  for  her  eggs.  If  the  discoveries  made  in  regard 
to  the  fertilization  of  this  plant  can  be  sustained  on  further  inves- 
tigation, more  than  ordinary  intelligence  must  be  ascribed  to  the 
yucca  moth,  1st,  for  her  foresight  in  making  ready  the  way  for 
her  progeny  to  be  supported,  and  this,  by  indirect  means ;  2nd,  in 
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her  wise  disposition  of  her  eggs  so  that  the  larvae  cannot  intcrforp 
with  each  other's  supply  of  food.  May  not  this  little  Insect  wliilo 
fluttering  around  witliin  the  flower,  seeking  a  place  to  deposit  her 
eggs,  accidentally  become  laden  with  pollen?  Then,  when  her 
work  is  done  aud  she  ascends  tlie  stigma  to  regale  herself  with  its 
sweets,  she  brings  her  pollen-laden  antennie  in  contact  with  the 
stigmalic  surfiice,  thus  unwittingly  performing  her  part  in  tliis  life 
drama. — J.  M.  Millhjan. 

The  Distinctive  Features  of  Apple  Flowers. — We  make 
a  brief  abstract  of  an  essay  on  this  subject  bj'  Prof.  W.  J.  Beal, 
of  the  Michigan  Agricultural  College.  The  essay  is  contained  in 
vol.  iii  of  the  Report  of  the  State  Pomological  Society.  Eacli  flower 
bud  of  the  apple  contains  five  to  eight  flowers.  The  centre  flower 
opens  first,  and  is  often  provided  with  poor  anthers  ;  it  is  most  likely 
to  set  for  fruit  so  far  as  the  author  has  observed.  The  immense 
number  and  often  ver}- great  similarity  of  varieties  of  apples  make 
it  often  diflficult  to  recognize  and  define  them  b}'  the  fruit  alone, 
as  is  mostly  done.  No  pomologists  that  he  could  hear  of  have 
made  any  use  of  the  flowers  of  apples  as  a  means  of  classifying 
them.  He  says,  ''  the  petal  of  the  red  astrachan  is  one  and  a 
fourth  inches  long  by  three-fourths  broad.  It  is  ovate.  The 
petal  of  a  Tolman  Sweet  is  twelve-sixteenths  by  seven-sixteenths 
of  an  inch,  and  is  elliptical.  Its  length  is  about  the  breadth  of 
the  red  astrachan.  The  petal  of  the  Porter  is  thirteen-sixteenths  by 
twelve-j?ixteenths  and  is  nearly  orbicular.  It  is  also  cordate  at  the 
base,  different  from  the  other  two  varieties.  Large  numbers  of 
flowers  were  examined  on  several  trees  of  each,  except  the  Porter. 
The  petal  of  the  sweet  bough  is  seventeen-sixteenths  by  fourteen- 
sixteenths  of  an  inch.  It  is  broadly  ovate,  with  a  stem  or  claw 
longer  than  either  of  the  other  three  varieties  mentioned.  Other 
varieties  were  examined  with  similar  results.  The  styles  also 
vary  much  in  size  and  in  other  respects  in  different  varieties. 
They  are  usually  united  about  half-way,  and  mostly  smooth  for  the 
greater  part  of  their  length.  In  the  Tolman  Sweet,  the  styles  are 
united  in  one  small  column  for  half  their  length,  then  appear 
larger.  The  upper  half  of  the  styles  are  closely  covereil  and 
bound  together  by  a  dense  woolly  substance,  unlike  the  styled  of 
any  other  variety  examined.  The  sepals  also  diff'er  considerably 
in  different  varieties."     The  author  is  confident  that  much  use 
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can  be  made  of  the  flowers  in  defining  varieties  of  apples.  This 
may  seem  a  simple  matter  to  botanists,  but  it  mast  be  new  to 
most  pomologists,  for  some  of  the  best  of  them  say  there  is  little 
difference  in  the  flowers  of  apples. 

ZOOLOGY. 

Note  on  the  Synonymy  of  Telea  Polyphemus.* — In  a  paper 
read  before  the  Royal  Dublin  Society,  March  18,  1872,  Mr.  W. 
F.  Kirby  prefers  the  name  paphia  L.,  for  our  common  species  of 
Telea,  and  says :  "  It  has,  I  think,  been  questioned  whether  Cra- 
mer's Attacus  polyphemus,  from  Jamaica,  is  identical  with  this 
common  species."  It  is  Dr.  Packard  who  writes  of  Cramer's  fig- 
ures under  the  names  "Cecropia,"  "Polyphemus"  and  "Prome- 
thea,"  as  received  from  the  West  Indies,  that  they  "  would  lead 
one  to  suppose  that  they  represented  distinct  species,"  from  those 
we  know  from  the  United  States  under  these  names  (Proc.  Ent. 
Soc.  Phil.,  1864,  p.  381). 

Having  received  Telea  Polyphemus  from  Matamoras,  collected 
by  my  brother,  Capt.  F.  Harris  Grote,  and  it  having  been  recorded 
from  California  by  Mr.  H.  Edwards,  we  can  assign  a  wide  range 
to  this  species.  Farther  to  the  southward  it  may  be  replaced  by 
the  Mexican  Telea  Montezuma  Grote,  Trans.  Am.  Ent.  Soc,  2,  p. 
118.  My  studies  of  this  Bombycid  lead  me  to  believe  that  the 
typical  Attaci  are  entirely  unrepresented  in  the  West  India  Islands. 
The  positive  demonstration  of  this  as  a  fact  would  be  highly  inter- 
esting as  throwing  some  light  on  the  geological  history  of  the 
Islands.  I  am,  then,  inclined  to  regard  Cramer's  habitat  for  our 
Attaci  as  erroneous,  and  to  account  for  the  discrepancies  of  his 
figures,  by  an  infidelity  of  execution. 

I  do  not  find  any  description  of  a  species  of  Attacus  under  the 
name  Pol3^hemus  by  Linn6.  The  first  description  seems  to  be 
that  of  Cramer,  and  the  species  is  afterwards  described  under  the 
same  name  by  Fabricius  (Species  Insectorum).  This  corrects  the 
synonymy  proposed  by  Dr.  Packard,  who  cites  Linn6  as  authority 
for  the  species,  referring  to  the  "Syst.  Nat.  (1767)." 

Linne  describes  his  B.  paphia  first  in  "Syst.  N.  X."  1758,  as 
from  "Guinea,"  p.  496,  No.  4,  and  cites  "Petiv.  Gazoph."  tab. 

•  I  am  indebted  to  Dr.  Uermann  A.  Uugen  of  Cambridge,  Mass.,  for  bibUognostio 
information  used  in  the  present  article. 

AMBB.  NATUR.1LIST,  VOL.  Yin.  48 
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29,  f.  3,  which  I  cannot  consult  and,  doubtfuUy^  "Catesby**  Car. 
2,  p.  91,  tab.  91.  The  species  intended  by  Linn6  cannot,  I  think, 
be  our  Polyphemus. 

In  Mus.  Lud.  Ulr.  1764,  p.  869,  No.  4,  Linn6  describes  in  ex- 
tenso  B.  paphia  from  septentrional  America,  and  cites  Catesby, 
this  time  without  doubt,  as  also  Petiver  and  Rumphius..  The  de- 
scription hardly  applies  to  our  species,  but  this  is  the  only  one 
that  admits  of  the  probability.  Finally  in  the  twelfth  edition  of 
the  "Systema  Naturae,"  1767,  p.  809,  No.  4,  Linne  cites  Catesby 
again  with  douhtj  and  gives  Guinea,  Asia,  as  the  habitat  of  his  B, 
paphia. 

Of  his  B.  paphia  (Mus.  Lud.  Ulr.)  Linn6  says:  "Ocellus  pri- 
moris  similes  in  medio;  postice  pallidiores  versus  marginem  et 
obsolete  undulate,"  and  "  Ocelli  utriusque  alse  in  mare  oblonga, 
in  femina  orbiculati,  quorum  qui  in  aliis  posticis  cincti  nigr.  vio- 
lacea,"  which  in  part  does  not  agree  with  our  species. 

I  think,  then,  that  the  B.  paphia  of  Linn6's  tenth  and  twelfth 
editions  of  his  "Systema  Naturae"  is  not  our  Pol^'phemus,  while 
that  of  his  Mus.  Lud.  Ulr.  may  be.  This  latter  will  not  affect  the 
specific  name  of  our  common  species,  which  appears  to  be  con- 
fined to  continental  North  America  and  not  to  occur  in  the  West 
Indies. — Aug.  R.  Geote. 

The  Reversion  op  Thoroughbred  Animals.* — ^The  improve- 
ment in  live  stock  has  been  greater  than  in  tillage.  It  has  been 
accomplished  by  (1)  selection  of  breeding  animals,  and  (2)  by 
care  of  them.  Both  of  these  are  essential.  Starved  animals  will 
not  thrive,  no  matter  how  well  bred,  and  no  skill  in  care  and 
feeding  will  give  from  poor  breeds  the  best  of  animals.  Special 
excellences  are  the  accumulated  improvements  of  several  genera- 
tions. 

It  is  often  claimed  that  if  the  care  of  man  be  withdrawn  the 
improved  breed  will  retrace  the  steps  of  its  ancestry  and  revert  to 
its  original  characteristics.  This  theory  has  been  made  a  dogma 
and  the  basis  of  deductions  regarding  the  permanence  of  original 
types  and  the  fleeting  najure  of  acquired  characters.  The  dogma 
finds  a  place  in  scientific  literature  .in  papers  read  before  learned 
societies,  and  fVom  these  sources  the  notion  spreads  through  our 
popular  literature.    It  has  weight  with  a  class  of  farmers  who  do 

•  Read  at  the  Hartford  HeetiDg  of  the  Amer.  Aeeoo.  Adv.  Science. 
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not  wish  to  expend  money  and  care  on  their  live  stock — to  have 
the  best  and  care  for  it  in  the  best  manner.  They  suppose  that 
the  moment  their  care  is  withdrawn,  the  objects  of  it  will  begin 
to  "  revert"  to  original  inferiority.  This  wide-spread  belief  greatly 
impedes  the  general  improvement  of  live  stock. 

Instances  of  this  alleged  "reversion"  were  brought  forward  at 
the  last  annual  meeting 'of  this  Association,  and  are  printed 
among  the  papers  then  delivered.  About  a  month  later  there  was 
a  meeting  held  in  a  neighboring  state.  Stock  breeders  came  from 
England,  from  California,  from  even  the  very  state  where  they  had 
just  been  told  that  "shorthorns"  were  pr6ne  to  return  to  their 
original  state.  The  meeting  was  for  the  sale  of  improved  animals, 
and  in  30  minutes  the  sale  of  shorthorns  amounted  to  $250,000, 
and  there  also,  within  a  very  short  time,  109  head  of  cattle  were 
sold  for  $382,000.  For  5  cows— the  Duchess  strain— $158,000 
were  paid — all  showing  the  faith  of  the  purchasers  in  the  per- 
manence of  the  improved  stock. 

For  some  years  Prof.  Brewer  has  been  investigating  this  subject 
and  seeking  for  proof  of  the  alleged  tendency  to  reversion.  The 
inquiry  only  covered  "  thoroughbreds^'*  and  not  "grades"  nor  "mon- 
grels." To  carefully  worded  inquiries  in  writing,  following  upon 
every  report  of  such  "reversion,"  Prof.  Brewer  has  received  very 
numerous  replies,  and  they  are  unsinimously  in  the  negative.  This 
is  certainly  remarkable,  following  upon  the  confident  assertions  that 
animals  so  frequently  exhibited  the  alleged  tendency.  The  in- 
quiries were  pushed  in  the  specific  localities  where  the  reversion 
was  said  to  have  occurred ;  the  questions  have  been  put  to  a  large 
number  of  stock-breeders,  and  finally  have  been  made  by  means 
of  a  printed  circular.  But  the  result  was  always  the  same,  except 
that  a  smile  of  incredulity  extended  over  the  faces  of  some  stock 
breeders  when  such  inquiries  were  put  to  them,  and  they  feared 
they  were  to  be  made  the  victims  of  a  "sell."  No  instances  of  the 
alleged  "  reversion"  having  been  authenticated  in  Prof.  Brewer's 
experience,  he  asks  the  Association  to  aid  in  exposing  and  refut- 
ing the  perjiicious  notion. 

Deep  Sea  Explorations.  —  In  a  letter  written  by  Professor 
Wyville  Thompson,  in  charge  of  the  "Challenger"  Expedition, 
we  have  some  account  of  the  dredgings  at  great  depths  in  the 
Antarctic  Ocean.    Afber  leaving  the  Cape  of  Good  Hope,  several 
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chxHlLriugg  were  taken  u  little  to  the  sontliwani,  at  deplto  fVotu  100 
to  1^0  fatlioms.  Auimnl  life  waa  very  abandantt  and  It  w«j  (ouwi 
tbot  the  general  character  of  the  fauna  was  very  ftimilar  to  that  of 
tlie  North  Atlantic  —  many  of  the  b|K'cieEi  ev«?ii  Imng  irlenilcal 
with  those  od  the  coastd  of  Grent  Brilaiu  and  Norway.  Jictwefm 
Priuce  Edward's  Island  and  the  Crozeta  they  trawled  in  l,37d  and 
IGGO  fathotns,  and  many  new  format  ineludiii^  two  statkoil  erin* 
oids  and  some  deep-sea  sponges  aud  Bea*urehms,  oocurrecL  Off 
Kerguelon  Island,  a  fine  sponge  (Hossella)  —  probably  Una  lfo«- 
Mella  aiUarctka  —  originally  dredged  by  Sir  Jameii  C.  Riim^  near 
Uie  iee-barrier,  was  obtained.  At  Ihi^ir  most  southerly  ^liUlon  ^* 
lat,  65**  42'  south,  long.  IT  4i)'  east  —  tlic  trawl  brought  tip  ttum 
a  depth  of  1^675  fathoms  a  cousidorable  number  of  spongcf^  and 
other  deep-sea  forms*  Dredginga  with  similar  results  wer«  niAde 
in  1,^00  aud  1,900  fathoms.     Again  at  a  depth  of  '2S*^"  if 

Holothurians  were  abundant,  with  several  star^tUhiJ^  aii  .  .,^,...a« 
and  an  ^^  elegant  little  Brachiopod^*'  By  using  Uie  lowing  ti<;l 
from  the  surface  as  deep  down  as  150  fathoms,  Mr*  Murmy,  ono 
of  the  party,  infers  **  that  the  bulk  of  the  material  of  thi-  initiimi 
in  deep  water  is  in  all  cases  derived  from  the  surf^ioe.^ 

The  Chestkut-sidei>  Wakbler.  — In  the  account  of  iho  cbcst- 
nut-sided  warbler  (Dendroicn  J'enaylvanica)  in  vol,  I  of  *' North 
American  Birds,"  l>r.  Brewer  states  that  **  it  is  not  known  to  breed 
farther  south  than  Massachusetts/'  On  May  19,  1871, 1  tbol  m 
female  of  this  bird  ofl*  a  nest  of  four  eggs,  at  Whiti  -'  ^  '  m 
springs,  West  Virginia.     This  locality  is  ahuul  20in>  .  .a 

the  sea  and  somewhat  below  lat.  88.  The  nest  was  etghtM^ 
inches  above  ground  in  a  small  thorn  bush  in  a  swamr  *'  '  U 
%Vith   the   exception  of  being   slightly  smaller,  and    L  at 

chestnut  side  streak  more  faintly  developed  this  binl  does  oat 
appreciably  differ  JVom  specimens  I  have  from  Canada. — Aimtcn 

C.  Stauk,  WUMtad,  Torquay,  England,  Oct,  21>,  1874, 

• 

EMURTOtoGf  OF  THE  Brachiopods* — Kowalevsky  haj  |nibli^hcnt 

a  fully  illustrated  paper  on  this  subject  in  the  "Meiom^-^i"  of  the 
Academy  of  Science  at  St.  Pcterslturg.     It  gives  an  accoti' '  '**' 
the  embryology  of  Argiope  and  othur  genera,  and  ta  fblly  t 
oralive  of  the  studies  of  Prof.  Morfee  and  his  opinion  Ui 
Brachiopods  are  closely  allied  to  the  Chietopotl  worms*    A  in 
of  interesting  secMons  of  the  embQo  are  Ogured.    At  out 
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the  larva  would  easHy  be  mistaken  for  that  of  a  wonn.  On  an- 
other oofiasion  be  writes  that  *'*it  was  while  fresh  from  the  impres- 
sion protluced  on  me  by  the  views  of  the  American  Beientist  that 
I  write  the  last  portion  of  my  fc<^neral  review,  although  I  hud  pre- 
nously  arrived  myself  to  the  conclusioo,  based  ujjon  the  homolo- 
gicfl  of  the  muaclea  and  aetua,  that  the  Brachiopoda  are  nearly 
allied  to  the  Chmtopod  AnnelideB.'* 

BiETAMORpnosES  OF  THE  ITaik  Worm.— M.  Villot  is  publishing  a 
monograph  of  the  Hair  Worms  in  the  ** Archives  de  Zoologie  Ex- 
perimcntale."  He  has  found  the  larvie  encysted  in  the  larva?  of 
Chironomus,  and  afterwards  in  the  mucons  lining  of  the  intestines 
of  fishes,  in  September.  Thus  their  metamorphoses  have  been,  in 
conjunction  witli  the  previous  labors  of  Grube,  Leidy,  and  Meiss- 
ner,  cleared  up*  The  larva;  are  tadpole-shaped.  The  habits  of 
Gordius  seem  quite  distinct  from  Merrois,  foond  living  in  insects, 

A  NEW  Order  of  HrDROs&OA.  —  Prof,  Ailman  publishes  in 
*' Nature"  a  brief  account  of  his  discovery  of  a  French  hydroid 
embedded  in  a  sponge,  wl»ioli  he  descnbcs  under  the  name  of 
Stephanoscyphus  mirabilis^  and  reganis  as  the  type  of  a  new  order 
termed  Thecomedu»<p.,  He  regards  this  anima)  as  a  compound 
h^^drozoon,  '*  whose  xooids  are  included  in  cup-like  receptaclea 
resembling  the  hydrothecie  of  the  cal3i>toblastie  bydroids;  but 
these  zooids,  instead  of  being  con8trucle<l  like  the  hydranths  of 
a  hydroid  arc  formed  on  the  i)lun  of  a  medusa.  It  has  plainly 
very  decided  artlnities  with  the  Ilydrotda,  but  it  is  nevortheiesa  re- 
moved IVom  these  by  a  di^^itance  at  least  as  great  as  that  which 
separates  from  thexn  the  Siphonophora," 

Birds  ok  Kansas. — Since  the  publication  of  the  decond  edition 
of  my  catalogue  of  the  birds  of  Kansas  (Oct.,  1872),  six  atldi- 
tional  species  have  been  obKcrved ;  \\zi  CoUiptes  Mexkanua^ 
Hdmithenis  verfaivoriis^  Dendrtaca  ittnata^  D.  maculosa t  Larit$ 
JMlawaremis  and  Podkepn  auritus  var,  Ccdifomicus. — F.  H,  Snow. 

Ostrich  Breeoixg. — The  success  which  has  attended  the  ostrich- 
breeding  farms  in  South  Africa  has  induced  some  French  gentle- 
men to  endeavor  to  imitate  the  system  in  Algeria,  and  African 
.birds  have  also  been  sent  to  La  Plata  and  otJicr  countries  in  South 
Americn,  where  it  is  hoped  they  may  take  the  place  of  the  native 
birds^  which  are  inferior  in  quality  to  the  African  ostrich.  Gener- 
ally speaking,  the  ^stem  on  which  ostrich  farms  are  conducted  la 
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as  follows: — The  birds  kept  for  breeding  purposes,  about  three 
years  old,  are  placed  in  separate  paddocks,  in  pairs,  and  their 
eggs  are  either  hatched  in  the  natural  way  or  placed  in  incubatois 
prepared  for  the  purpose.  By  this  means  a  larger  proportion  of 
eggs  is  hatched.  The  *young  birds  are  fed  on  grass,  lucem,  and 
other  vegetable  matters,  and  are  sheltered  at  night.  Each  pair  of 
birds  will  produce  about  twenty  chickens,  which  may  be  plucked 
when  they  are  about  eighteen  months  old,  before  which  time  the 
feathers  are  not  of  much  value.  The  price  of  good  ostrich  feathers, 
wholesale,  is  about  40  /.  per  pound  weight.  K  the  birds  are  well 
kept,  and  have  plenty  of  exercise  and  food,  their  feathers  are  of 
good  quality  ;  but  the  plumage  of  wild  birds  is  considered  superior 
to  that  of  inferior  tame  ones.  The  value  of  each  year's  plucking 
fVom  the  young  birds  is  about  7  Z.,  and  of  the  birds  themselves 
six  months  old  is  30  l.  to  35  L  The  breeding  birds  are  worth 
125  L  per  pair. — J^ature, 

Case  of  a  Dog  Nursing  a  Kitten.  —  Mr.  John  Dqwning, 
residing  at  No.  27  Morgan  Street,  has  a  female  dog  of  some  breed 
of  setter,  which  has  not  been  pregnant  for  upwards  of  three 
years.  At  her  last  pregnancy  she  gave  birth  to  six  pups,  of 
which  one  only  was  allowed  to  survive ;  this  one  was  continued 
with  her  only  six  months.  Since  then  she  has  been  entirely 
alone,  and  spends  her  days  in  a  dose  jard  and  her  nights  in 
a  house. 

She  has  always  been  averse  to  the  society  of  cats,  repelling  all 
their  advances  towards  friendship.  About  two  months  ago  the 
family  procured  a  very  small  kitten,  and  the  dog  was  soon  ob- 
served to  keep  it  near  her,  and  rather  tagged  it  around.  Al>out 
four  weeks  ago  the  dog  was  observed  to  be  nursing  the  kitten,  and 
has  steadily  given  it  milk  ever  since.  The  four  posterior  mammae 
are  a  little  tumefied,  but  the  forward  ones  are  as  flat  as  in  an 
unimpregnated  puppy.  Upon  gentle  pressure,  an  abundant  flow 
of  milk  readily  shows  itself,  and  what  seems  remarkable,  from  all 
the  teats  alike.  The  kitten  thrives  vigorously,  which  seems  to 
demonstrate  that  the  milk  is  a  normal  secretion.  As  soon  as  the 
kitten  approaches  the  dog,  she  lies  down  and  offers  herself  to  the 
kitten  as  to  her  own  offspring,  and  the  kitten  purrs  itself  to  sleep 
while  nursing,  apparently'  regarding  its  adopted  mother  as  a  per- 
fectly normal  substitute  for  its  natural  nurse.  —  F.  H.  Wiluams, 
70  Mulberry  St.j  Hartford,  Oct.  26,  1874. 
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The  Earthworks  of  "Fort  Ancient." — On  the  16tli  of  Jane, 
1869,  I  found  myself  in  the  neighborlibod  of  the  famous  "Fort 
Ancient,"  on  the  little  Miami  River,  some  four  miles  above  the 
town  of  Morrow  in  Warren  County,  Ohio ;  and  as  a  day's  leisure 
was  left  me  I  determined  to  visit  these  interesting  remains  of  the 
prehistoric  tribes  of  America.  The  following  notes  additional  to 
those  made  by  previous  visitors  may  be  of  interest.  With  a 
tracing  in  my  hand  of  the  survey  of  Dr.  Locke,  as  given  in  the 
first  volume  of  the  Smithsonian  Contributions,  I  ascended  the  road 
leading  eastward  from  the  railroad  station  and  entered  the  fortifi- 
cations at  a  point  which  is  sjiid  to  have  been  an  original  outlet, 
but  which  has  been  so  enlarged  for  the  use  of  the  present  roadway 
that  its  original  facing  is  now  gone.  The  excavation  ^hus  made 
has  revealed  a  section  which  shows  that  the  earthwork  was  orig- 
inally begun  by  building  an  exterior  retaining  wall,  two  to  four 
feet  high,  of  flat  stones. 

The  outer  parapet  of  the  fort  was  now  followed  by  me  with 
great  faithf\ilnes8  entirely  around  the  enclosure.  Descent  was 
made  into  each  and  every  ravine,  and  the  whole  examined  as  care- 
fully as  was  poseible  for  one  person  to  do  in  about  five  hours ;  it 
will  be  remembered  that  twelve  persons  were  occupied  two  days 
in  making  the  sur\'ey  published  by  Dr.  Locke. 

The  principal  new  features  that  I  noted  may  be  summed  up  as 
follows : 

1.  The  retaining  wall  above  mentioned. 

2.  Certain  outlets,  twelve  in  number,  are  not  for  drainage 
purposes.  On  the  contrary,  they  invariably  have  on  the  inside  a 
raised  pathway  crossing  the  interior  ditches  and  connecting  the 
outlet  with  the  interior  of  the  fort,  and  on  the  other  hand  they 
open  exteriorly  not  into  a  ravine,  but  upon  the  crests  of  ridges 
dividing  two  ravines. 

3.  The  breaks  in  the  continuity  of  the  parapet  may  therefore 
be  divided  into  two  classes.  First,  the  just  mentioned  actual 
gateways  opening  out  upon  crests  of  ridges,  and  second,  sluices 
for  drainage — whence  many  of  the  small  streams  take  their  rise. 

The  engraving  given  by  Dr.  Locke,  therefore  needs  correction 
in  these  particulars.  ,    g. 
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Of  the  seventy  breaks  in  the  parapet  not  more  than  twenty  were 
used  as  gateways. 

4.  The  gateways  are  distinguished  by  having  their  floors  ele- 
vate above  the  natural  surface  of  the  ground  both  outside  and 
inside  of  the  parapet ;  they  were  also  probably  all  faced  and  paved 
with  stone,  as  remains  of  these  stone  facings  are  often  seen,  and 
the  facing  and  paving  of  one  of  the  gateways  are  still  almost 
perfectly  preserved. 

5.  At  one  point  there  are  plain  traces  of  a  stone  pathway 
(probably  originally  stone  steps)  leading  for  a  long  distance  from 
a  gateway  down  the  crest  of  the  ridge  towards  the  brook  that 
empties  into  the  little  Miami. 

6.  The  ravines  of  the  western  side  of  the  northern  half  of  the 
fortification  had  been  so  filled  with  brush  that  it  was  impossible 
for  me  to  examine  them  as  thoroughly  as  was  desirable,  or  to  visit 
the  well  near  by. 

7.  The  entire  interior  of  the  northern  half  of  the  fort  is  now 
under  cultivation,  and  the  plough  has  revealed  two  large  piles  of 
stones  at  one  spot. 

8.  There  are  but  two  instances  of  recent  gullies  cut  through 
the  embankments,  and  the  ravines  are  now  in  very  nearly  the  same 
condition  as  when  the  work  was  built.  Only  In  four  places  are 
the  oHginal  ravines  perceptibly  deeper  than  when  the  work  was 
deserted. 

9.  Many  holes  have  been  dug  by  treasure-seekers,  especially  by 
a  person  from  Lebanon,  who  is  continually  resorting  hither  with  a 
hazel  rod  in  his  band. 

10.  Two  mounds  are  to  be  found  in  the  woods  on  the  south  and 
east  of  the  fortification  as  reported  to  me  by  the  farmer  living  in 
the  neighboring  house  on  the  Chilllcothe  road,  but  I  had  not 
time  to  hunt  for  them. 

11.  An  oak  tree  on  the  northern  face  of  the  embankment  was 
recently  cut  down  having  five  hundred  rings  counted  by  Hon.  E. 
D.  Mansfield,  in  1855. 

12.  No  stone  implements  were  found  nor  any  traces  of  them. 
18.   The^  general  impression  that  one  must  receive  from  the 

study  of  this  remarkable  earthwork  is  that  it  was  once  the  defence 
of  a  walled  town, — that  it  was  not  a  hasty  construction,  nor  soon 
abandoned,  but  was  occupied  for  a  long  period.  The  central  neck 
is  so  well  guarded  at  both  its  ends,  as  well  as  its  sides,  that  it  would 
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eeeni  ns  lixcngh  IDd  Inhabitants  bn<l  providtMi  for  a  retreat  in  case 
of  the  capture  of  either  half  of  the  town.  Tbe  southoni  half  is 
far  better  defended,  naturally,  by  ravines  and  ste^p  inelines,  and 
artificially  by  its  double  walls^  so  that  this  may  well  have  been  the 
firRt  home  of  the  people  who,  atler wards,  extended  the  limits  of 
their  walled  town  northwards.  The  weakest  portion  of  the  fortress 
Is  on  Mb  northeafttorn  side  where  the  artiticial  embankments  are 
unusually  high  and  steep,  and  where  the  main  gateway  opens  out 
upon  a  broad  level  field  on  which  is  erected  the  mysterious  enclos- 
ure whose  outlines  are  given  by  Locke.  The  mound  at  the  farther 
end  of  this  enclosure  I  should  say  might  well  have  served  as  a 
watch-tow^r  either  for  the  besiege<l  or  the  besiegers, — its  parallel 
walls  affording  means  of  escape  and  of  defence.  It  is  not  clear  to 
me  but  that  the  forest  may  have  been  allowed  to  stand  both  within 
and  without  the  fort»  even  during  its  occupation,  the  trees  being 
indeed  an  advantage  both  as  protection  against  sun  and  mivh  aufl 
OS  affording  great  help  in  actual  combat. — Cleveland  Aiifui. 

iBeing  onable  to  rcpiwliice  Mr*  Abbe's  drawings  we  Imve  otnltud  lila  k-Ui  r**  of 
feAyroaoe.-Et>8.] 
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DisTRiBUTiOK  or  THE  Rii!ZOPODS. — At  a  meeting  of  the  Academy 
of  Natural  Sciences  of  Philadelphia  Prof.  Leidy  remarked  tirat 
ivhile  it  was  exceptional  to  fiud  the  same  species  of  the  higher 
sub-kingdoms  in  the  different  parts  of  the  world,  It  appeared  to 
he  the  rule  tbat  most  species  of  Protozoa  were  found  everywhere 
under  the  same  conditions.  A  large  number  of  our  fresh-water 
forms  he  had  recognijsed  as  the  same  as  those  described  by  Euro* 
pean  authors.  A  less  number  of  species  arc  probably  peculiar 
to  ever}'  region.  Among  our  fresh- water  Khizopode  he  had  ob- 
served not  only  the  genera  Amoeba,  Arcella,  Diffugia,  Englypha^ 
Trinema,  Lagj'nis,  Actiuophrys,  etc.,  but  also  most  of  the  species 
of  these  as  indicated  by  European  naturnUs^is.  It  is  an  interesting 
question  whether  our  fi'esh-watcr  Protozoa  have  reached  us  from 
the  same  sources  as  those  of  Europe  and  other  remote  countries. 
If  derived  from  the  same  sources  they  were  probably  infused  in 
the  waters  of  the  dilierent  continents  at  an  earl^^  age  when  the 
latter  were  not  separated  by  ocean  barriers.  If  thus  early  infused 
we  have  a  remarkable  instance  of  a  multitude  of  specific  forms 
retaining  their  identity  through  a  long  period  of  time.  Such  a 
view  might  appear  to  oppose  the  doctrine  of  evolution,  but  not 
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Justly  so,  for  the  simplest  forms  would  be  the  slowest  or  least 
likely  to  vary,  while  the  most  complex,  from  their  extended  re- 
lationships, would  be  most  liable  to  variation.  Perhaps,  however, 
the  simplest  forms  of  life,  of  the  same  species,  may  have  origi- 
nated independently  of  one  another,  not  only  in  different  places, 
but  also  at  different  times,  and  may  j^et  continue  to  do  so.  While 
the  highest  forms  of  life  may  have  been  slowly  evolved  from  the 
simplest  forms  of  the  remotest  age,  equally  simple  forms  may 
have  started  into  existence  at  all  times  down  to  the  present 
period.  From  the  later  original  forms  new  ones  may  have  been 
evolved  to  speed  towards  the  same  goal  as  those  which  preceded 
them. 

NOTES. 

In  an  article  in  the  "North  American  Review"  entitled  "Exact 
Science  in  America,"  Mr.  Simon  Newcomb  concludes  that  "we 
are  a  generation  behind  the  age  in  nearly  ever)'  branch  of  exact 
science."  He  attributes  this  to  the  want  of  effective  organization 
and  incentive  rather  than  to  our  lack  of  zeal  in  developing  the 
material  resources  of  the  countr}'.  This  statement  also  applies  in 
a  measure  to  biological  science.  How  far  the  state  and  national 
geological  and  biological  surveys  have  served,  instead  of  any  more 
direct  and  effective  means  of  organizing  scientific  efforts,  would  be 
an  interesting  inquiry.  As  it  is,  the  national  and  several  state 
geological  surveys  have  been  almost  the  only  means  of  educating 
students  in  science,  of  bringing  to  a  focus  the  labors  of  scattered 
scientists,  and  of  placing  before  the  people  the  results  of  the  ex- 
aminations with  more  or  less  care  of  the  geology  and  natural  pro- 
ductions of  our  states  and  territoi*ies.  Look,  for  example,  at  the 
Geological  Survey  of  the  state  of  New  York.  By  the  wisdom  and 
liberality  of  the  legislature  of  that  state,  a  series  of  volumes  on 
the  geology,  agriculture,  palaeontology,  zoology  and  botany  of  that 
commonwealth  have  been  issued,  which  have  altogether  immensely 
advanced  these  sciences  in  this  country  and  assured  European 
naturalists  that  in  native  ability  and  power  of  observation  and  of 
producing  useful  results  from  abstruse  knowledge  the  American  is 
not  behind  his  trans-Atlantic  brother  in  science.  That  sur\'ey 
also  called  in  the  aid  of  some  eminent  European  naturalists,  es- 
tablished a  large  museum,  one  of  the  finest  in  the  world,  and  a 
body  of  assistants  who  have  formed  a  coterie  or  school  of  observ- 
ers, which  have  done  and  are  doing  much  to  elevate  the  standard 
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of  pure  science  in  our  country.  The  Coast  Survey  in  like  manner, 
and  the  survey  of  the  Territories,  have  built  up  centres  of  science 
and  gathered  at  Washington  a  number  of  scientists,  which  have 
made  that  city  second  to  no  other  scientific  centre  in  the  United 
States,  and  developed  the  energies  and  collected  the  results  firom 
observers  scattered  over  the  country.  The  direct  influence  of  sur- 
veys, geodetic,  geographical,  and  geological,  in  developing  our 
science  is  most  apparent.  Certainly  our  colleges  and  universities 
thus  far  have  not  proved  to  })e  centres  for  the  advancement  of 
science ;  they  tend  to  act  rather  as  conservators  of  knowledge. 
Exception  should  of  course  be  made  for  Harvard  and  Yale. 

It  is  not  to  be  overlooked  that  some  of  the  most  talented  obser- 
vers are  not  connected  with  any  college  or  survey,  and  science  has 
been  largely  indebted  to  isolated  students  for  her  most  valuable  dis- 
coveries. But  it  is  to  state  and  government  surveys  that  America 
is  on  the  whole  most  indebted  for  her  present  scientific  position ; 
in  other  words  to  grants  of  money  and  incentives  to  work  from  the 
people.  It  is  for  this  reason  that  the  proposal  on  the  part  of  a 
number  of  the  scientific  citizens  of  the  state  of  Massachusetts, 
who  lately  had  a  hearing  before  the  State  Committee  on  Edu- 
cation in  regard  to  a  re-survey  of  the  topography,  geology  and 
biology  of  the  state,  will  we  hope,  meet  with  favorable  action  on 
the  part  of  the  legislature  this  winter.  By  the  annual  appropria- 
tion of  $20,000  for  a  period  of  fifteen  years,  a  careful,  elaborate 
and  most  useful  survey  of  that  small  state  can  be  made.  No  sur- 
vey has  been  made  for  nearly  forty  years.  The  value  of  the  brief 
and  incomplete  reports  published  by  the  state,  about  forty  years 
since,  i.  e,  the  botanical  works  of  Mr.  G.  B.  Emerson,  Gould's 
''  Invertebrates  of  Massachusetts,"  Storer's  "  Fishes  of  Massachu- 
setts, and  Harris'  "  Treatise  on  the  Injurious  Insects  of  the  State," 
—  the  value  of  these,  not  to  speak  of  the  other  excellent  reports, 
as  educational  works,  in  making  students  of  science,  in  assisting 
state  teachers  and  in  aiding  farmers  and  gardeners  in  combating 
injurious  insects,  cannot  be  overestimated. 

So  valuable  have  these  works  been  considered,  that  the  state 
reprinted  those  of  Dr6.  Gould  and  Hairis  at  a  cost  of  $20,000. 
Every  motive  of  state  pride  and  economy  calls  for  a  thorough  and 
final  survej^  of  the  state,  with  reports  on  all  departments  of 
science,  botanical  and  zoological  as  well  as  geological  and  topo- 
graphical.   Several  other  states,  as  Pennsylvania,  Kentucky,  North 
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Carolina  and  others,  are  making  re-sun  i^'v-.     >«k  ii  *,  com- 

prehensive  and  thorough,  emhnicing  bh>logy  un  wi  1  ysicftl 

geography  and  geology,  can  be  done  itiueU  chciifM^r  thiui  many 
may  think.  The  work  can  be  accomplished  as  in  thr  '  -  ♦  i  --—i^ 
by  naturalists  and  students  without  pay.     Many  n^  '* 

groups  of  animals  and  plants,  private  geological  oxploratkmt  luid 
t!ie  coast  survey  triangtilations  already  inaile  can  bo  woriced  io 
without  cost.  The  final  reports  can  he  soUt  at  coat,  nuA  Itim 
repay  the  original  outlay  in  printing  them.  Tlio^e  of  soiih?  tlatcs 
have  already  more  than  repaid  the  co«t  of  publication.  It  tc  U> 
be  hoped  that  the  biological  side  of  the  sarvey  will  be  f\i!ljr 
attended  to,     Tliere  is  a  pressing  need  among  om  lturi«ls  of 

a  knowledge  of  our  parasitic  plants  and  Injuriou  h. 

The  amount  of  produce  annually  raised  io  the  United  StaticA  U 
82,500,000,000.  ft  is  estimated  that  we  lose  on^  ^  '  '  "  "a 
amonnt,  or  $500,000 fOOO,  from  the  attacks  of  injuri*'      ,  I 

animals.     Of  this  amount  certainly  one-tenth,  or  $5O,O00tO0O 
could  be  saved  with  a  proper  knowledge  on  the  part  of  our  agri- 
culturists of  the  forms  and   haiiits  of  llie  EnJuHoua  ap^etes.     In 
one  year  it  is  said  that  in  the  Eastern  counties  of  Ma^-v^achn 
the  farmers  lost  $250,000  worth  of  grains  fi*om  the  altarkf*  (m   tiic 
army  worm.     In  1871,  in  Essex  County  alone,  810,000  worth  nf 
onions  were  destroyed  by  a  minute  insect ;  a  loss  that  a 
knowledge  might  readily  Imve  prevente<l.     We  need  state  i 
affording  the  means  of  importing  and  raising  certain  pai 
insects  which  prey  on  the  injurious  forms.     In  a  money  ivjiut  ci£ 
view  the  natural  history  side  of  the  proposed  surv*^^*  '^  ''"^'^  ***^ 
Important  as  the  geological  or  topographicaU 

Moreover  I  lie    biological   tiepartment  of  the  survey  e 

carried  on  at  a  slight  expeusc?  compared  with  the  topu^:_.  ,.,-al 
and  geological ;  and  the  reports,  if  properly  illastrnled  and  con- 
taining notes  on  the  modes  of  living  of  injurious  pi  '  nnU 
mals,  would,  we  doubt  not,  fully  repay  the  original  r -  *ln\i* 


The  attempt  to  colonize  the  bay  of  8an  Francist  . 
seems  to  have  met  with  success.     Of  a  hundred  lar^ 
sters  with  eggs  sent  in  June,  187;J,  tvom  the  eastern  statea, 
survived,  and  were  placed  In  the  bay.     Fifteen  or  r  ■  ■"  ♦^^ 
were  lately  caught  by  a  Chinese  tishtjrraan  while  v..  i 

for  shrimp* 


'vj  iil; 

net 
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A  RECORD  of  works  on  geology,  mineralogy  and  paleontology, 
British  and  foreign,  will  be  issued  by  the  middle  of  1875,  to  con- 
tain short  abstracts  or  notices  of  papers,  books  and  maps  pub- 
lished in  1874.  The  first  volume  will  contain  from  200  to  300 
pages.  Price  10s.,  6d.  Subscriptions  should  be  sent  to  the  Edi- 
tor of  "Nature,"  care  of  Macmillan  &  Co.,  New  York. 

A  Society  of  Natural  Science  has  lately  been  organized  in 
Poughkeepsie,  N.  Y.,  with  the  following  oflScers,  —  President,  C. 
Van  Brunt ;  Vice  President,  W.  G.  Stevenson,  M.  D. ;  Secretary, 
W.  R.  Gerard ;  Treasurer,  C.  F.  Arnold. 

Dr.  J.  H.  Slack,  of  New  Jersey,  well  known  as  a  naturalist  and 
pisciculturist,  died  August  24.  lie  wrote  ou  Egyptian  antiquities 
and  the  mammals. 

Francis  Walker,  the  entomologijst,  died  Oct.  5. 
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Abatilon,  fertilization  of,  223. 

Acanthometra,  71C. 

Actinophyti,  745.  « 

Aoyttaiia.  743. 

Adelops  hirtas,  larra  of,  563. 

Adoxa  mobchatellina,  090. 

JBcidium  Parryi,  215 

psoraleie,  215. 
.fistiyatiou  of  FlantSf  705. 
AKricultural  ant,  513. 
Aiburnud  amoeuus,  334. 
AlgSB,  306. 

key  to.  398,  479. 
Allogastra,  392. 
Allo0oru8  acrostichoides,  804. 
American  bison,  73. 

tent  caterpillar,  272. 
Amneba,  741. 

Amphipleura  pellucida,  443. 
Amphiura  Otteri,  153. 
Anopthalmud,  larvse  of^  502.  • 

Anser  h^perboreae,  637. 
Antarctic  sea,  temperatnre  in,  637. 
Antedou  Sardi,  146. 
Anthriblde,468. 
Ants,  robber,  564. 

sweet  scented,  554. 
AplonidK,  469. 
Apleclrum  hyeinale,  307. 
Aplocerus  montanus,  164. 
Aplopappus  multicanlis,  218. 
Apple,  7W. 

Aquilegla  Jonesil,  211. 
Aramus  gigantcus,  89. 
Arcbibuteo  femiglneus,  597. 
Architeuthis  monachus,  167. 
Argas  Americana,  219. 
Arnica  foliosa,  213. 
Parryi,  213. 
Ascidia  callosa,  148. 
Aster  Parryi.  212. 
Astragalus  Urayi,  212. 

ventorum,  212. 
Attacus  Prometbea,  2:h. 
Attelabidaa,  391. 
Azalea  vlscosa,  517. 

Baird's  bnnting,  241. 

Bathybius,  729. 

Beaver,  parasite  of.  427. 

Beetle  parasite  of  the  beayer,  427. 

Beetles,  6U3. 

Belidae,  470. 

Birds,  434. 

American  water,  108. 

migration  of,  338. 

North  American,  546. 

Tariation  in,  5;^.  [197. 

variation  in  notes  and  nesting  of, 
Black-breasted  woodpecker,  242. 
Blind  Crustacea,  368. 
Blood,  638. 

corpuscles,  376. 

crystals,  568. 
Blue  grosbeak,  563. 
heron,  89. 
Jay,  87. 
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Bombus,  688. 

Bos  longifVons,  188« 

primigenius,  73,  ISt. 
Botany  of  Western  Wyoming,  9,  lOi. 
Botrychium  lunaria,  300. 
Brachiopods,  43, 46, 61,  756. 
Brain,  geoarraphy  of,  565. 

in  Tertiary  mamnuds,  008. 
Brentbidtt,  44i8. 
Brontotheridaa,  79. 
Brown-beaded  nuthatch,  86. 
Buteo  Swainsoni,  596. 
Butterflies,  420. 
Byrsopidae,  395. 

Calandridw,  466. 

Canker  worm,  272. 

Cannibalism  in  America,  403. 

Carex  tenuiroi*trlB.  214. 

Caterpillard,  preservation  of,  821. 

Centrocercus  urophasianns,  2*0. 

Centronyx  Bairdii,  241. 

Cermatiu  forceps,  868. 

Cerura,  tWi. 

Cestraciun,  131. 

Cetacea.  fossil,  61U. 

Chalcis  mytilaspidis,  280. 

Chimnc3f  swilt,  367. 

Circulation,  physiology  of,  684. 

Cirrhatulus  grandis,  494. 

Clymonella,  494. 

Ctelenterates  and  Echinoderma.  relmCloB 

of,  430. 
CcDlodasys  unicornis,  691. 
Colaptes  auratus,  88. 
Coleoptera,  303, 385, 452. 
Collospbaera,  746. 
CoUozoum.  im. 
Collurio  Ludovicianus,  87. 
Colorado,  flora  of,  304. 
ColpodeUa,  735. 
Coutopus  borealls,  806. 
Corethra,  713. 
Corydalus  cornutus,  588. 
Cousouidae,  466. 
Cotton  worm,  562,  722. 
Crab,  meealops  of,  495. 

zoi^a  of;  495. 
Crustacea,  438. 

r.-^      X-.  ^}^^^S^  of  colors  In,  586. 

Crying  bird,  89. 

CucuUia  Speyeri,  692. 

Cupuliferae,  422. 

CurculiouiUa>,  460. 

Cuttle-flshos.  167,  296. 

Cuyamaca  Mountains,  animal  life  of,  14. 

.,  botany  of,  90. 

Cyanura  cristata,  87. 

Cynios  a.  operator,  563. 

Cyprlnida«  436. 

Cyprinoids  of  New  Jersey,  828. 

Darwin,  Charles  Robert,  473. 
Deep  sea  dredgings,  431. 

explorations,  869,  755. 

soundings,  504. 
Deer,  antlers  of,  348. 
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Defnamoeba  mirabilie,  742. 
Deltocyathus  Agasdizil,  153. 
Dendroeca  occldentaliB,  Itt.    • 
•  Destnids,  181, 6<Je. 
Diatoms,  309,  371, 668, 697, 701. 
l>ibothrium  cordiceps,  78. 
DiluYium,  human  skeleton  firom,  870. 
Diphtera  deridens.  69*2. 
DocophoruB  symii,  219. 
Dog,m 

Draba  ventosa,  212. 
Dragon  fly,  432. 
Drosera  flliformis,  396. 

longifolia,  56. 

rotundifoUa,  55. 

Eared  grebe,  243. 
Echinus.  215. 

English  sparrow,  436,  667, 692. 
Eudromias  montana,  600. 
Eudiyas  unio,  691. 
Eugenes  ftilgens,  241. 
Kuryomia  melaucholica,  687. 
Evolution,  439. 

Falco  communis,  598. 

Ferns,  307. 

Fish,  change  of  color  in,  666. 

Fish  culture,  657. 

Flies,  497. 

metamorphosis  of,  603, 661,  713. 
Florida  oasrulea,  80. 
flora  oL  449. 
Fort  Ancient,  759. 
Fossil  horses,  288. 
Fungi,  697. 

Galeocerdo,  131. 

Gall  flies,  dimorphism  in,  563. 

Game  falcon,  266. 

Garzetta  caudidissima,  89. 

Gentians,  fertilization  of,  180, 226. 

Ger^on,  153. 

Gobiosoraa  molestnm,  283. 

Gonlodes,  mephitidis,  219. 

Meniamanus,  219. 
Grasshoppers,  63,  502,  511. 
Gregarina,  736. 
Gromia  terricola,  742. 
socialis,  746. 

Hnmatozoa,  260. 
Hair  worm,  757. 
Haliomma,  743. 
Uaplogastra.  390. 
Uawks,  nesting  of,  606. 
Heliozoa.  743. 
Herbarium  oases,  471. 
Heterogastra,  464. 
Hippasteria  phrygiana,  148. 
HIrundo  lunlfi*ons,  599. 
Honey-ants,  365. 
House  sparrow,  566. 
Hjalonema  longissimum,  147. 
Hydra,  244. 

Hydrochelidon  flssipcs,  188. 
Hydrozoa,  new  order  of,  767. 

Indian  food,  247. 

pottery,  245,  694. 
Infusoria,  498. 
Insects,  271, 369,  607. 

organs  of  hearing  in,  286. 

spiracles  in,  631. 
lonldium,  690. 
Iphiclides  AJaz,  267. 
Isoetes  Bolanderi,  214. 


iBoetes  echinospora,  216. 
NuttalUi,  216. 
pygmaea,  214. 

Japyx  soliftigus,  601. 

subterranens,  601. 

Kansas^  birds  of,  757. 
Kinglets  in  New  Jersey,  864. 

Lagomys  princeps,  15. 
Lepidoptera,  antenna)  in,  619. 
Limnanthemun  lacnnosnm.  260. 
Little  chief  hare,  15. 
Lobster,  414,  764. 
Loggerhead  shrike,  87. 
Loligo  Pealii,  170. 
pallida,  168. 

Mammals,  marine,  632. 

Maple  borer,  57, 123. 

Membracis,  565. 

Menopon  plcicola,  219. 

Microtome,  126. 

Miliola,  746. 

Minnow,  58. 

MoUusks,  116. 

Mouera,  728. 

Monothalamia.  743. 

Mosquito,  auditory  apparatus  of,  678. 

Moths,  ^orth  American,  223. 

transformations  of,  601. 
Mountain  quail,  17. 
Musca,  603,  661,  713. 
MyUobatis,  133. 
Myriopods,  430. 

Myrmecooystus  Mexicanus,  866. 
Myrmica  molefacieus,  613. 
Myxastrum,  735. 
Myxine  limosa,  J49. 

Nadata  gibbosa,  691. 
Nauclenis  forflcatns,  88. 
Nirmus  buteonivorus,  219. 
Noctuid  moths,  421. 
Notodonta,  691. 
Numenius  longirostris,  601. 

Octopus  Balrdii.  174. 
Olire-sided  flycatcher,  808. 
Ommastrephes  illecebrosa,  178. 
Ophioscolox  glacialis,  147? 
Oreortyx  pictus,  17. 
Ornithology,  field,  418. 
Flonda.  86. 
^    ^  South  Carolina,  6. 

Orthocarpus  Parryi,  814. 
Ostrich,  767. 
Otiorhynchidas,  463. 
Ovary,  e80. 
Owls,  230. 

Paliemon  serratus,  661. 
Pamphagus  mutabills,  748. 
Pedicularis  Parryi,  214. 
Pelorayxa  palustris,  742, 746. 
Penikese  Island,  flora  of,  188. 
Peru,  civilization  of,  637. 
Phehpaea  lutea,  814. 
Plant  Uce,  231. 
Plants,  Alpine,  662. 

aBStivation  of,  705. 

insectivorous,  684. 
„,  _    water  contained  in,  558. 
Platycerura  furciJla,  691. 
Platysamia  Cecropia,  631. 
Plectrophanes  Maccownii,  602. 
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Plotns  anhlnn,  89. 
Podioeps  auritu8, 248. 
Podura  ecale8, 876, 702. 
Polistes,  229. 
Polycystina,  744. 
Polymorphio  batterfly,  867. 
Polythalamia,  748,  746. 
Polyzoa,  421. 
Potato,  248. 
Protamosba,  729. 
Protista,  781. 
Protobathybins,  731. 
Protohippus,  126. 
ProtomonaSjTSl,  733. 
Protomyxa,  783. 
Protozoa.  728. 
Peeudolllaria,  740. 
Psychomorpha  epimenis,  691. 
Pyrola  elliptica,  710,  713. 

Badiolaria,  743,  746. 
Kamtali,  635. 
Kaja  ocellata,  181. 
Reversion  of  Animals,  754. 
Rliine,  687. 
Eliinide,  466. 
Rtiinomaceridse,  391. 
Rhizupoda.  741,  761. 
RhynciiitidflB,  302. 
Kibes  Wollii,  358. 
Robin,  203. 

Rubiis  odoratujt,  700, 711. 
Ruddy  duck.  433. 
Rumex  patientla,  305. 

8alixlevigfita,203. 
iiyiifolin.  202. 
Saprolcgnici.  ii'\. 
8arcopliut:n.  710. 

sarraconicT.  1^6. 
Sarraoenla  vurioljirij*.  «i8«. 
Schiziister  tragiliH.  147. 
Schkuhria  iiiteKrifoiin.  213. 
Science,  pri.iciplot)  of,  (t28. 
Sc«»lytida*,  4'W«. 
Seaweed H.  ."J}. 
Section  cutter,  50. 
Seedf*.  <li<pt*r!*ii>n  of.  (WK). 
Sciurufl  Lu(lo\iciuiiu8,  "23^, 
Selnrhians,  teething  among,  110. 
Sex  in  plrints.  3.V). 

origin  of,  li». 
Si1i«:a  films,  mm. 
Sitta  jiusilla.  &i. 
Skunk.  437. 

Sliile.  rittlman's  siphon,  247. 
Small-flowered  Puraassia,  805. 
Snakes,  432. 


Snow  goose,  087. 

Snowy  egret,  89. 

Solar  phyBicSw229. 

Sparrow  hawk.  206. 

SphflBraphldes,  638. 

Spbyrapicus  thyroidena,  242. 

Spider,  gossamer,  6U2. 

Spiders,  861. 

Splzella  Breweri,  866. 

Sponges,  426. 

Spontaneous  generation,  288. 

Squid,  120. 

Squids,  167. 

Stanlera  tomenCosa,  212. 

Stapella  variegata,  087. 

Stlngless  honey-bees.  558. 

Snbularia  aquatica,  178. 

Sundew,  55. 

Swainson's  buzzard,  282, 506. 

Swallow-tailed  kite,  88. 

Telea  Polyphemus,  243,  753. 

Termites,  553. 

Tern,  433. 

Territories,  geology  of,  216, 

Tef-ticle.  680. 

Tetrapyle,  743. 

TiHsues  for  section,  191. 

Townsendui  condcnsata,  213. 

Parryi,  212. 
Trilobltes,  439. 
Tringa  ptiiocnemis.  500. 
TrocTiilium  acericolum,  57. 
Troglodytes,  SO). 
Tyrunnus  vcrticalis,  599. 

UmboJiia.  505. 

Vampyrella.  7»4. 

Vauchciia,  rirculation  of,  444. 

Warbler,  chetinnt-sided.  756, 
Water  Turkey. «). 
WeMtern  Warbler,  1<;. 

Wyomnig.  l»otany  of,  175.  211. 
Whalc-fi.-her>',  American.  632. 
WheelerV  Ex))e4lttiim,  tW3. 
White  nerketl  raven,  42?). 
Wild  cattle  of  Scotland,  135. 
Woodlands,  American,  687. 
Worms,  427. 

eniI>ryos  of.  46. 

segmental  organs  of,  51. 

Xanthoptera  semicrocea,  085. 

Yellow-shalted  flicker.  88. 
I  Yucca  fllamentosa,  749. 
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